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ABSTRACT 
The global environment requires organisations to adapt and respond quickly to the 
complexity of its nature. Responding to such an environment depends on real-time 
information. In the last decade, organisations have relied much on human expertise 
to extract and analyse and process data into meaningful information for decision 
making. Many will probably agree with the assertion that the complexity of the 
globalisation has led to a complexity in modern data analysis, which encompasses 
different elements (technology and innovation, internet of things and influx of data to 
name but few), resulting in modern scientific problems.  
It is evident that organisational knowledge has become the enabling factor for 
decision-making in both the private and public sector. Yet, the study of the opinion 
that the advancement of technology and internet of things has complicated matters 
further for humankind to interpret complex and vast amounts of data at the speed 
required to keep up with the demands of the global environment in which they 
operate. Therefore, it is likely that the discovered knowledge may be inaccurate at 
times. In responding to these dynamics, organisations require computational 
intelligence systems to transform the data they acquire into real-time meaningful 
information in order to make informed decisions.  
The philosophical thinking of this study is that the application of business intelligence 
(BI) tools can result in better decision-making in an organisation and can enhance 
the organisation’s performance and competitiveness. For the public sector, making 
decisions is complicated and yet well-informed decisions are vital if citizens are to be 
provided with better public services. Inadequate decisions might result in poor 
service delivery leading to dissatisfied citizens, and to consequent unnecessary 
protests. Recently, the South African public service has implemented online 
platforms such as a website, Twitter account and Facebook page to gather feedback 
from citizens pertaining to service delivery, with the notion that analysing all the 
complaints and requests will enable them to redress the issues that have led to 
public protests in the past.  
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With this in mind, the purpose of this study is to explore how business intelligence 
tools can enhance decision-making and service performance in the South African 
public service through the gathering of views of citizens in support of service delivery 
interventions. Additionally, the study aims to provide insights into the benefits of 
using social media for citizen engagement and Twitter data to gather citizens’ 
sentiments to measure public service delivery performance since the South African 
government has provided the Twitter platform for citizens’ engagement pertaining 
services delivery feedback. 
A scientometric analysis of the progression of BI as a field was conducted, which led 
to the discovery of the study domain of information systems (IS). Additionally, the 
study observed that the nature or research paradigm is a design science paradigm 
that is rooted in software engineering and computer science with pragmatism as a 
practical utility. A mixed methods research paradigm was considered as appropriate 
choice of research design (with computer simulation, document review, social media 
platform and online deliberation as research instruments). A case study of the South 
African government was conducted in two government departments, the South 
African Police Service (SAPS) and the Department of Home Affairs (DHA), with a 
particular focus on service delivery interventions. 
The findings suggest that the South African government departments are in a good 
position to adopt and use decision support systems (DSS) tools to enhance decision-
making in aid and support of service delivery interventions depending on their 
management practices. Additionally, the study revealed that serious attention has 
been paid to the gathering of the sentiments of citizens as feedback for service 
delivery improvement. With the notion that citizens demand quality service delivery, 
quick response, accessibility, transparency and accountability from the government 
departments, departments should incorporate advanced technologies such as BI 
DSS in order to address these demands and challenges. This study provides a 
framework for the adoption of BI DSS for service delivery improvement in the South 
African public service along with a model that is developed, tested and validated for 
usability. 
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CHAPTER ONE:  INTRODUCTION AND BACKGROUND  
1.1. Introduction 
The complex nature of the global environment requires companies and organisations 
to adapt and respond quickly to survive. Responding in such an environment 
depends on real-time information. Over the last decade, organisations have been 
relying on human expertise to extract and analyse data and convert it into 
information that is useful for making decisions. However, the complexity of the global 
environment has led to complication in modern data analysis, which encompasses 
different variables. This has resulted in a modern scientific problem, which is 
complex and requires experimental approach to the influx of data for better 
understanding.  
Jelenic (2011) sums this up by stating that the volatile and multifaceted competitive 
environment has brought challenges to companies. This view gains some support 
from this study notion that a multifaceted competitive environment calls for the 
application of advanced technologies that will enablers companies and organisations 
to manage the influx of data. Therefore, companies are under pressure to become 
innovative to respond the customer demands by developing new methods and 
techniques for cost reduction, improvement of product functionality and quality 
(Jeneic, 2011).  
There is a definite possibility that organisational knowledge has become the enabling 
factor for decision-making. Yet, it is almost certain that humans are not able to 
interpret the vast amounts of complex data at the required speed.  Consequently, it 
is much more likely that the discovered knowledge might be inaccurate rather than 
accurate. In dealing with the dynamics of operating in the global environment, 
companies, organisations, and public institutions require computational intelligence 
systems to transform the vast amounts of complex data they encounter into real-time 
meaningful information in order to make informed decisions.  
The philosophical thinking behind this thesis is that the application of business 
information (BI) tools can result in better decision making in an organisation and can 
enhance an organisation’s performance and competitiveness. BI involves the 
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process of preparing high-level vast amounts of data for management to make well-
informed decisions in business, which entails analysing of data into information 
(Ranjan (2009). The author further advocates that better business decisions derive 
from broader knowledge in relation to an organisation’s internal operations, 
economic environment and customers, to name but a few (Ranjan (2009). Han, 
Kamber and Pei (2012) emphasise that business should understand the 
commercialisation aspects, particularly their customers, resources, marketplace and 
their competitors. In accordance, these enlighten one with the capabilities of the BI 
technologies regarding the commercialisation aspects such as current and predictive 
views of business as well as historical data.  In the 21st century, information has also 
become the main source of gaining competitive advantage in both the private and 
public sectors.  
In a study on mining the web, Linoff and Berry (2001, p.1) argued that there is 
“nothing new under the sun” since there are “lots of old things we don’t know”. It is 
not surprising that businesses are collecting vast amounts of data daily and 
developing advanced data warehouse systems to secure the data with the intention 
of transforming it into vital information, or knowledge, for developing DSS. Rob and 
Coronel (2002) note, however, that in terms of data mining there are constraints 
such as the understanding of the required information, organisational culture and 
funding. These authors emphasise that a data warehouse should not be viewed as a 
“static database” but rather as “a dynamic decision support framework that is, almost 
by definition, always a work in progress” (Rob & Coronel, 2002, p.652). 
The notion of BI technologies described above includes elements that address 
issues in both the private and public sectors, although there are differing 
perspectives between these sectors in terms of how they view customers. The public 
sector, in particular government departments and agencies, experiences difficulties, 
for example, in educating employees about being customer-driven. There is a 
perception that these entities understand that the concept of a customer exists in a 
business context where services rendered are paid for. As in government entities 
some services are rendered free, this may result in public servants perceiving that 
citizens cannot demand quality service. 
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In the South African context, the “public sector” refers to all the departments that 
provide public services to the society as a whole. Services provided by the public 
sector include education; health services; social services, sport, arts and culture; 
public works, public administration services and justice and correctional services. 
In response to the demands for quality service delivery, quick response and 
sustainable development by citizens, public sector departments are forced to 
incorporate advanced technologies in order to address these demands and 
challenges. Interestingly, the use of advanced technologies has extended to public 
sector departments for managing services and financial reports in countries like 
Brazil and the United States of America (USA).  
It has been noted that in developed and developing countries public sector 
departments and government agencies depend on BI tools to provide and improve 
quality service delivery to their citizens within their estimated budgets. To execute 
these services requires real-time information that allows these departments to make 
better decisions pertaining to service design, delivery processes and service 
evaluation (Boselli, Cesarini & Mezzanzanica, 2011). Boselli et al. (2011) contend 
that “quick and fine tailored service adaption to the population evolving needs can 
effectively contribute to reach the goal of providing more with less” meanwhile 
“tailored adaption stresses the decision-making processes” (p.1). However, their 
study also points out that in the public service sector there are insufficient studies 
pertaining to the contribution of information and communications technology (ICT) to 
decision making.  
From a business perspective, most theoretical economists (such as Hilovska & 
Koncz, 2012; Fred, Dietz, Liu & Filipe, 2009; Tan, Steinbach & Kumar, 2006; Chen, 
2002) state that artificial intelligence (AI) is increasingly applied in data mining 
analysis, which in BI tools the same technique is used for text mining. This means 
that there is a relationship between AI and BI regarding knowledge discovery. Within 
the public sector, making decisions is complicated and yet well-informed decisions 
are vital for providing citizens with better services; inadequate decisions might lead 
to poor service delivery, dissatisfied citizens and unnecessary protests.  
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It appears from the evidence provided above that there is a need to establish a 
broader understanding of the application of BI tools for better business decision 
making in the public sector. While government departments and agencies are 
investing huge amounts in financial resources on collecting, storing and securing 
vast amounts of data for monitoring and evaluation of operational performance, it is 
possible that critical information is often overlooked or not tapped into from these 
data. 
The use of BI tools has been explored adequately in the private sector. However, 
literature (Boselli, Cesarine and Mezzanzanica, 2011) reveals that there is a serious 
gap in BI studies in the public sector, although BI tools are increasingly being 
adopted and used within the public sector, particularly in government departments 
and agencies, for improving services, providing faster response and managing 
budgets, to name but a few areas. 
Globally, countries like the USA and Brazil have seen the successful use of BI tools 
in government departments. In the United Kingdom (UK), BI is recognised as 
providing useful tools for the public service. According to a study conducted in the 
UK, government departments and agencies need applications of integrated 
information management systems that enables data sharing across government 
agencies and frontline agency workers (MicroStrategy, 2007). This is not surprising, 
because Boselli at al. (2011) observed the increasing adoption of BI tools within the 
public sector to provide quick response on services. There is sufficient reason to 
agree with these authors that government departments and agencies need 
integrated information management systems to manage the vast amounts of data at 
their disposal for better decision making. As a result, this study aims to examine how 
BI applications can enhance decision-making processes and service performance in 
the South African public sector, with a particular focus on SAPS and DHA.  
1.2. Philosophy of Business Intelligence (DSS) 
“Business intelligence” is an umbrella term that embodies best practices, application 
software and tools such as DSS, which is often viewed as the BI component that 
entails the decision-making capabilities. The BI philosophy focuses on facilitating the 
strategic goals of an organisation along with their operational or day-to-day activities 
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through effective communication channels. In this regard, BI techniques address the 
collection of data and how it is transformed into useful information to support 
informed decision making. In order to fulfil this goal, BI techniques involve “getting 
the information to the right people at the right time” for the organisation to be in a 
better position to articulate more effective tactical and strategic decision making. The 
BI philosophy attempts to align the operational activities with the strategic objectives 
in order to measure performance. 
1.3. Background to the Study 
Public sector departments and government agencies have been perceived as 
entities that render services without the need for information management that is 
necessary for the private sector. In reality, within the public sector context, these 
departments and agencies need to render the required services within a regulated 
budget and are accountable to the citizens they serve by providing an accurate 
financial report. Special Air Service (SAS) (2011) observed that one major concern, 
the UK government has encountered the predicament of reducing its budget while 
striving to enhance services. This includes providing services to the developing, 
aging and diversifying population while setting aside the necessity of saving the 
budget.  
MicroStrategy (2007, p.2) supports this view in its claim that great pressure also 
derives from the ever-changing political and technological environments, which  
forces the government agencies to change the way they operate or conduct 
business. Then they will be in a better position to respond to the increasing demands 
of their operational constriction and constituents.  The SAS (2011) study of the 
application of BI in the UK government revealed that while the departments and 
agencies need to monitor their operations and information security, leaders are 
obligated to make the right decisions about where to cut spending and where to 
invest. As a result, they need data-driven tools to manage, control, trace and provide 
real-time data in order to respond more quickly and make better decisions.  
Furthermore, the SAS (2011) findings suggest that the government needs to revise 
the operational aspects of things and business internally and publicly. In order to so, 
there is an urgency of re-stablishing best approaches, techniques and tools in 
6 
 
relation to data collection, analysing, and disseminating the information. The public 
sector’s predicament is inaccurate data and inappropriate information management 
tool(s). As a result, effective decision-making processes are delayed and this affects 
the forecasting of the future budget. In South Africa, most public sector departments 
and government  agencies have at some stage failed to account for all expenditure, 
as is evident from certified audit reports and have over- or under-spent on their 
budget (AGSA, 2013),. These discrepancies are often associated with the lack of 
reliable data and information about where these funds were spent. Over-expenditure 
is often the result of inaccurate budget forecasting.  
This suggests that adequate systems and practices are pivotal for addressing these 
challenges, which have serious implications for societal and economic growth.  
In South Africa, public service delivery has been in question from the beginning of 
the country’s democratic system. Kanyane (2010, p.78) defines public service 
delivery as “the provision of public activities, benefits or satisfactions; the range of 
public services provided relates both to public goods, which are ‘tangible’, and to 
services, which are ‘intangible’”. In 1994, the citizens of South Africa welcomed the 
democratic government, which promised a better life for all. As a result, the 
expectations and needs of citizens were increased, especially in terms of receiving 
quality services such as housing, water, sanitation, access to better healthcare 
facilities and social grants, among others.  
The administration of these needs was assigned to the Department of Public Service 
Administration (DPSA) to work with the departments and agencies that were 
responsible for rendering these services. Equally, these promises required an 
element of transformation and certain policy amendments in order to respond to 
citizens’ expectations and needs. This led to the Presidential Review Commission of 
1998, which highlighted the main goals of transformation as professionalism, 
impartiality and excellence, integrity and transparency, participatory decision making, 
performance, efficiency and equity (Franks, 2014). It should be noted that some 
factors that influence public protests or dissatisfaction on service delivery are well-
known, such as political and social injustice, lack of infrastructure like roads, lack of 
providing sanitation, water and energy crisis.  
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These are a few factors to name that are hindering the mandate of these 
departments and agencies to render quality services. That said, it is evident that 
many of the departments, agencies and local governments have failed the citizens of 
South Africa by not delivering quality services that could have improved their lives 
and helped to eradicate poverty. In fact, there has been a lack of accountability and 
transparency in terms of how budgets have been spent, although it is imperative to 
acknowledge that in some areas great improvements have been made.  
 
There is a strong possibility that the result of the lack of quality service has been that 
the past decade has seen the citizens of South Africa engaging in protests to 
demand service delivery and, in particular, quality services. Although Kanyane 
(2010) sheds light of the difficult problem of the South African government’s failure to 
focusing on quality service delivery because of the time spend to address corruption. 
Many will probably agree with this assertion that the South African government has 
been spending ample time and millions of rands on enquiries to attempt to combat 
corruption. This author argues that corruption has deprived South African citizens of 
their basic public services. It is likely that this perceived corruption is due to the lack 
of accountability, which derives from the inability to manage information such as 
financial performance management, revenue and expenditure tracking, and 
performance reporting.  
In addition, these departments and agencies are integrated in a way that intertwines 
certain functionalities or processes. Keeping records of these functionalities or 
processes therefore becomes a complex procedure. It has been noted that most 
ministers and local municipality managers in the South African government cannot 
account for how their budgets are spent (AGSA, 2013). This is likely to be perceived 
as being the result of a misuse of funds and as a form of corruption, (broader insight 
is provided in Chapter 2).  
1.4. Problem Statement and Research Questions 
This section presents the problem statement and the research questions that inform 
this study.  
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1.4.1. Problem statement 
The South African public service has been in crisis from 1997 to date with regard to 
delivering quality services to the people. In 1997, the Batho Pele Principles (“putting 
our people first”) were adopted, with the intention of improving efficiency and 
accountability (Franks, 2014, p.50). The Batho Pele Principles include consultation; 
setting service standards; increasing access; ensuring courtesy; providing 
information; openness and transparency; redress; and value for money. They were 
formulated as guidelines for public service delivery implementation (Kanyane 2010).  
No matter the adoption of the Batho Pele principles, every year citizens engage in 
protests about the lack of access to services and quality service delivery, and a lack 
of accountability, openness and transparency regarding budget expenditure on the 
part of the public service departments. Recently, the South African public service has 
implemented online platforms such as a website, Twitter and a Facebook page to 
gather feedback from its citizens pertaining to service delivery, with the notion that 
taking note of all the complaints and requests will enable it to address the issues that 
have led to protests in the past. However, these platforms are not well exploited in 
terms of decision-making processes that would minimise the demand for service 
delivery and increase customer-relationship management. Public sector departments 
and government agencies seem incapable of using the advanced technologies that 
are at their disposal to monitor and evaluate the quality of the services they render.  
The consequences of not using these technologies to evaluate services can be 
serious. Failure to manage the feedback of the citizens to amend any outstanding 
service or dissatisfaction that might provoke a protest could cost the South African 
government millions of rand in vandalised property during ensuing protests. 
Moreover, financial performance and accountability using expenditure reports cannot 
be provided nor can validation of the service be rendered. In fact, the SAS (2011) 
study offers sufficient evidence that public sector is struggling to provide accurate 
data on the implementation of information management tool(s)  
In light of the above, this study aims at understanding how BI (DSS) tools can 
enhance decision making and service performance in the South African public sector 
through the gathering of views of citizens as feedback pertaining to the quality of the 
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rendered services. It is considered that this approach will enable these departments 
and agencies to develop a continual service delivery improvement plan, which 
consequently can prevent the major protests that the country has been facing in the 
recent past. The argument put forward by this study is that decision-making 
processes rely heavily on the knowledge that an organisation possesses, and such 
knowledge can be generated from collected data, which is often considered 
complex. Yet such knowledge must be extracted from thoughtfully designed and 
implemented data warehousing and mined to obtain the required information.  
There is no doubt that government organisations lack the practices, techniques and 
methods of extracting the right data for better decision making pertaining to public 
service delivery. As a result, this undertaken study attempts to demonstrate on BI 
tools can address these issues through data mining for better decision-making.  
1.4.2. Research questions  
The research questions addressed in this study are: 
1) How can the application of BI (DSS) tools enhance decision-making and how can 
decisions be used to aid the service delivery interventions in South African public-
service organisations?  
2) To what extent is the gathering of the sentiment of citizens as feedback 
pertaining to the quality of rendered services influencing service delivery 
improvement? 
3) Do management practices in the public service departments determine the 
adoption of Decision Support Systems for service delivery? 
4) To what extent does the availability of the relevant skills and resources in public 
service organisations influence the adoption of DSS? 
1.5. Aim and Objectives of the Study 
This section presents the aim, objectives and proposition of this study.  
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1.5.1. Aim of the study 
The aim of this study is twofold: 
1. To explore how BI (DSS) tools can enhance decision making and service 
performance in the South African public sector through the gathering of views of 
citizens in support of service delivery interventions; and 
2.  To provide insights into the benefits of using social media for citizen engagement 
and Twitter data to gather citizens’ sentiments to measure public service delivery 
performance.  
To meet these aims, an empirical approach for the application of BI (DSS) tools was 
developed in the form of a prototype, which was tested for usability. In addition, the 
prototype was used to demonstrate the BI tools’ capabilities in relation to better 
decision making in the South African public sector. From the prototype, a BI tools 
adoption framework for service delivery improvement was developed for the South 
African context. 
1.5.2. Objectives of the study 
The specific objectives of the research are as follows: 
1. To establish whether management practices determine the extent to which public 
service departments adopt the DSS for service delivery. 
2. To determine the extent to which the gathering of the sentiment of citizens as 
feedback pertaining to the quality of rendered services influences service delivery 
improvement. 
3. To establish the extent to which the availability of the relevant skills and 
resources in public service organisations influences the adoption of DSS. 
1.5.3. Research propositions  
The underlying philosophical assumption of this study is that the application of BI 
tools can enhance decision-making to aid the service delivery interventions in South 
African public service organisations. The study uses the current existing social media 
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platforms that have been implemented by the South African public service to improve 
public participation in decision-making and as a self-service touchpoint in order to 
create access to service delivery, improve the transparency of the services and 
ensure accountability for the delivery. The study suggests that these platforms have 
not been used effectively to address the perceptions and service satisfaction 
demands of citizens regarding service delivery, timely response, articulation of the 
needs of citizens and involvement of citizens during the service design phase by the 
public service organisations and agencies.  
The argument of this study is that the effective use of social media with BI tools will 
lead to better decision-making, where the citizens’ views that are gathered can serve 
as real-time data for speeding up decision-making processes. 
 In addition, the views, emotions and attitudes that can be extracted from the Twitter 
data are useful in the following ways:  
1. They put decision-makers in a better position to articulate the needs and 
expectations of citizens in relation to public service delivery before they result 
in protest; 
2. Use of this unstructured data reveals new information that could not be 
extracted accurately manually. Such information can reveal other matters that 
need to be addressed, but have not yet been communicated. In this way, the 
views and attitudes of citizens can be tracked and used as an indicator of 
service satisfaction;  
3. Some data can be used as indicators of service gaps (e.g. operational 
reporting, budget forecast and resource monitoring) that need to be 
addressed quickly;, at the same time, the data can be used to forecast the 
following year’s budget concerning service delivery interventions; and 
4. Lastly, if the aforementioned possibilities are used successfully, then South 
African public service organisations and agencies will improve service delivery 
as well as monitoring and evaluation. Equally, this might eliminate the yearly 
protests that cost the country millions to rebuild what is destroyed during the 
protests. In fact, in this way the protests can be traced before they occur.  
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1.6. Research Hypotheses  
It is a hypothesis of this study that the better decision-making support offered by the 
application of BI tools, in particular DSS, positively aids the service delivery 
interventions in South African public service organisations. The study also assumes 
that the level of management practices regarding employee engagement, training 
and resource provision positively influences the adoption of DSS.  
1.7. Rationale and Contribution of the Study 
Recent studies have shown that globally, government sectors are facing serious 
challenges pertaining to service delivery management due to political and 
technological advancements (Ann & Nikolay, 2015; Balaboniene & Vecerskiene, 
2015; Wewczko, 2016).  
These studies reveal that the public sector has less data and information at its 
disposal than the private sector and has insufficient data to make effective decisions, 
in particular regarding forecasting future demand for services and improving 
strategies for service offerings. Meanwhile, citizens are expecting faster responses 
regarding service delivery with superior performance (MicroStrategy, 2007; Boselli et 
al. 2011). Advanced economies have noted that the ability of the private sector to 
make informed decisions is rooted in its application of BI tools. Equally, these 
economies advocate the use of BI tools in the public sector and highlight BI 
capabilities for this sector (Nycz & Poolkowski, 2015; Balaboniene & Vecerskiene, 
2015),  
The contribution of this study is the provision of a framework for the adoption of DSS 
for service delivery improvement in the South African public service along with a 
model that is developed, tested and validated for usability. The underlying 
philosophy of the study is that if the South African public service uses DSS 
successfully in the form of feedback management, protests over service delivery 
could be prevented or minimised. In addition, establishing whether management 
practices determine the extent to which public service departments and agencies 
adopt DSS for service delivery puts the study in a position to make 
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recommendations based on the study findings whether management practices 
influence the addition of DDS for service delivery. 
In terms of the cost factor, the study recommends alternatives for the adoption of BI 
tools at minimal cost in order to address the assumption that BI tools are expensive. 
In terms of the departments and agencies that already have some kind of BI tools in 
place, the study assesses whether training and awareness determine the extent to 
which these public service departments adopt the DSS for service delivery.  
The study presents a culture of the effective adoption of DSS in the public service 
context. There are crucial issues that need to be addressed in South Africa regarding 
the service charter and public service management because of the significant 
increase in protests over poor service delivery that have resulted in the destruction of 
valuable infrastructure.  
Thus, the importance of this study derives from the notion that these BI tools can 
enable the South African government to analyse, interpret raw data accurately, and 
convert it into information for making informed decisions concerning service delivery. 
If this approach is applied successfully, it will prevent the protests that have been 
costing the country millions. In addition, the study adds to the body of knowledge in 
the South African context, where studies on the practical application of DSS in the 
public sector are lacking. 
1.8. Scope of the Study 
The scope of the study is determined by the aims and objectives of the study. The 
study examines how BI (DSS) tools can enhance decision making in the public 
sector through the gathering of views of citizens as feedback pertaining to the quality 
of rendered services. The relevant BI tool is identified for developing, implementing 
and testing the prototype for usability regarding the BI tools’ capabilities in relation to 
decision making. From the prototype, a BI adoption framework is formulated for the 
South African context.   
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1.9. Limitation of the Study 
The study was constrained by the time frame available in which to complete this 
study and at the same time achieve rigorous research of the study domain 
(information systems). Limited time meant that a broader understanding of the 
architectural expertise might be limited. To overcome this, a BI expert in the form of 
a consultancy was brought into the study as a service provider. This enabled the 
researcher to prevent delays and execute the experiment successfully and to be 
precisely relevant within the study’s domain.  
1.10. The structure of the thesis 
This thesis is structured into six chapters; an overview and brief summary of the 
chapters are as follows: 
Chapter two is the literature review and is divided into two sections. The first part 
presented the scientometric analysis of the BI field’s progression over the past 40 
years (from 1975 until 2015) in terms of publications. The second part of the chapter 
covered the theories and research review of the relationships between the main 
concept and sub-concepts and identified what has been achieved so far. It also 
covered the essential variables pertaining to the application of BI. An epistemological 
model, taxonomy and empirical analysis of IS literature were adopted to inform the 
study of the theory of knowledge required for a literature review within the IS domain. 
In fact, this model also supported the scientometric analysis perspective that the 
literature review needs to be framed by a specified time and systematically 
conducted.  
Chapter three evaluates the conceptual and theoretical framework to justify the 
phenomenon being studied and highlight the conceptualised or framed theories that 
are grounded in previous studies. The chapter presented the models, frameworks 
and theories that serve as a basic foundation for this study and broaden the study’s 
perspectives of the investigated phenomenon and the multidisciplinary domains to 
support the rationale for the study.  
Chapter four is the research methodology and outlines the appropriate epistemology 
and ontological assumptions that inform this study. The IS paradigm that fits the 
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study is DSR, which is rooted in the engineering and sciences of the artificial. In 
addition, DSR uses practical IS design knowledge in the form of field-tested and 
grounded technical rules. Since this study’s’ concepts are rooted in engineering and 
the study as whole is in engineering management, DSR methodology is appropriate 
for this study. In this chapter frameworks and models for conducting DSR were 
discussed to broaden the application of BI or DSS tools for decision-making. The 
underpinning philosophy of this study, pragmatism, was discussed in conjunction 
with the nature of DSR’s innovative design development and problem solving.  
Chapter five presents the results of the primary data and secondary data as both 
types of data are important for answering the research question. The chapter is 
divided into two sections. In the first section, the results of the computer simulation 
(experiment) with printed reports are discussed. The second section presents the 
study results. This section is divided into two sub-sections that deal with primary data 
results (computer simulation, government document review) and secondary data 
results (literature) respectively.  
Chapter six presents the discussion of the results. It presents the suggested BI and 
DSS model applications in public sector service delivery interventions.   
Chapter seven presents the conclusions reached by the study. It highlights how the 
objectives of the study were achieved, and the research questions answered. The 
chapter then moves on to an overview of the research results and self-assessment.  
Recommendations for practice are set out in accordance with the study findings and 
conclusions. Suggestions for future research are also made on the basis of identified 
shortcomings and research. The study ends with concluding comments.  
1.11. Conclusion 
This chapter highlights the importance of BI in both the private and public sectors 
and discusses BI capabilities for decision making in response to the turbulent global 
environment, which demands real-time information. The chapter observes that the 
public sector lags behind the private sector with regard to adopting and using BI 
tools for better decision making. This study seeks to acquire an in-depth 
understanding of the application of BI supporting systems, with a particular focus on 
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public sector departments and government agencies. The chapter outlines the study 
aims: the study intends to establish appropriate BI tools, trends and methods for 
better decision making, with a particular focus on the South African DPSA (using the 
case study of SAPS and DHA) 
 
.  
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CHAPTER TWO: LITERATURE REVIEW 
2.1.  Introduction 
The literature review set out in this chapter maps out the concept of BI with other 
interchangeable concepts and sub-concepts, which were identified through 
scientometric analysis. This chapter is divided into two parts; the first part presents 
the scientometric analysis of the BI field’s progression over the past 40 years (from 
1975 until 2015) in terms of publications. The second part of the chapter covers the 
theories and research review of the relationships between the main concept and 
sub-concepts and identified what has been achieved so far. It also covers the 
essential variables pertaining to the application of BI. This chapter provides a 
research review that informs the next chapter, with models and methods that need to 
be framed and conceptualised to determine and justify the agenda of this study, 
which is to propose a theoretical and conceptual framework proposition on BI  
Conducting a literature review is imperative for researchers as it allows them to 
establish what has been achieved in a particular discipline and to trace the 
progression of a particular field, so that they can develop a novel study in the context 
of the field. According to Randolph (2009), in any field of study, it is vital for 
researchers to conduct literature reviews to validate in-depth knowledge pertaining to 
the phenomenon that is in question by highlighting the history, techniques, practices, 
theories and key variables relevant to that phenomenon. Even more importantly, this 
author contends that the reasons for conducting a literature review are to establish 
the gap within the field of study and stating what needs to be done, to determine 
variables and sub-concepts relate to the topic, bringing new insight to the subject, to 
identify the correlation between ideas and practices, and ideas and theory 
applications, as well as methodologies and research techniques.  
Thereafter literature review contextualises research from the historical perspective to 
project acquaintance pertaining state-of-the-art developments (2009). In the view of 
Knopf (2006), the literature review can provide researchers with appropriate 
information about the phenomenon under study.  
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Sometimes researchers may not be aware of such factors as what has been 
covered, where the gap lies, and how to contextualise a research topic in order to 
provide novelty. Schryen, Wagner and Benlian’s (2015) study entitled “Theory of 
Knowledge for Literature Reviews: An Epistemological Model, Taxonomy and 
Empirical Analysis of IS Literature” presents an interesting approach for conducting a 
literature review, particularly within the IS study domain. As business intelligence (BI) 
derives from the IS domain, this study suggests that to develop a novel study that is 
relevant to the IS domain the researcher needs to consider the philosophies that are 
appropriate for conducting a literature review in this domain. Schryen et al. (2015) 
remind us that researchers are in no position of conducting an appropriate research 
without pay serious attention to the field of study’s literature.  
These authors also maintain that a literature review’s scope is formulated from three 
properties; “synthesis and interpretation; focus on domain knowledge, and 
comprehensiveness” (2015, p.5). The current researcher is of the opinion that a 
literature review assists researchers to interpret the previous existing empirical 
studies of the body of knowledge within a particular discipline with the intention of 
avoiding replication of studies as well as ensuring that the existing gap is determined 
in order to proceed with the study. In the same way, this approach was adopted in 
this study, which takes place within the context of the IS discipline. The point here is 
not to replicate or reinvent the wheel, but rather to use this model and theory of 
knowledge for conducting a literature review that ensures the relevance of its 
domain. Figure 2.1 depicts the key elements of the epistemological model for 
conducting an IS literature review. In this study, this epistemological model was 
employed using the six contributions provided in the model. These are elaborated on 
below. 
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Figure 2. 1: Epistemological model of literature reviews 
Source: Schryen, Wagner & Benlian (2015, p.9) 
Contribution 1: Synthesis – a researcher must recognise the contribution of other 
researchers in domain knowledge and provide adequate presentation explicitly – 
meaning what has been done so far. The epistemological model was adopted to 
ensure that the literature reviewed for this study reflected knowledge creation within 
the domain. This study employed a scientometric analysis technique to synthesise 
the progression of the knowledge in the BI field and to establish the components of 
the field. To synthesise the knowledge of the BI field, the study adopted Cronin, 
Ryan and Coughlan’s (2008, p.39) suggestion that a literature review should be 
conducted systematically considering the time frame that was selected and the 
methods applied to examine and synthesise the findings of the study undertaken.   
To respond to the above notion from an epistemological perspective, this study 
analyses the progressing BI field over the past 40 years, 1975–2015, from the 
Scopus database. Scopus was selected on the basis that it is the largest 
multidisciplinary database currently available. Applying a scientometric analysis 
technique enabled the search of BI keys to identify the top 10 authors, subject area, 
document type, source title, keywords (sub-concepts), affiliation, country, language, 
and most cited author. As a result, the researcher was confident that knowledge in 
the field had been thoroughly and adequately covered and the findings of the 
relevant studies synthesised comprehensively.   
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Contribution 2: Adoption of a new perspective – at this stage a researcher is 
required to demonstrate differing perspectives such new angles and functional 
concepts through literature which has not been explicated before. Through the 
scientometric analysis, the study noted extensive theoretical studies that advocated 
the adoption and use of BI and listed its benefits, best practices, methods and 
techniques, particularly from the public sector’s perspective. In terms of empirical 
studies regarding the public sector, the analysis revealed that the BI field had not 
been explored adequately, with the few empirical studies conducted largely 
international and very few in the South African context.  
The study specifically noted a lack of practical application of BI studies within the 
public service sector, especially government departments and agencies, regarding 
customer relationship management (CRM), which has a significant impact on service 
performance management.  
This new angle for this study was suggested by ongoing protests in South Africa that 
pertain to lack of service delivery/poor quality of service delivery and that have cost 
the South African government billions of rand. With this in mind, through the 
literature review, the study sought to establish what had been studied, and where 
and how, in order to identify gaps in the literature regarding the selected angle. The 
assumption was that the practical application of BI tools (software) in the public 
sector could address the issues related to service delivery.   
Contribution 3: Theory building – at this level a researcher must contribute 
towards theory building by providing some new insight to the domain, such as design 
principles, prediction models, classification, and explanations which need to tested 
(Schryen et al. (2015). The critical analysis of the domain artefacts derived from the 
literature review are discussed in Chapter 3 under the theoretical and conceptual 
framework.  
Contribution 4: Theory testing – at this stage a researcher is required to conduct a 
critical analysis of the existing empirical studies, theories, models to discover 
regularities and indiscretions within a domain (Schryen et al. (2015). This 
contribution is discussed in depth in the conceptual framework section (Section 2.3) 
of this chapter. 
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Contribution 5: Identification of research gaps – the outcome of contribution 4 
enables a researcher to determine the existing gaps within the domain knowledge in 
order to conceptualise it into metaknowledge. By elucidating research gaps, the 
researcher preselects the metaknowledge through literature reviews in order to 
convert tacit metaknowledge into explicit domain metaknowledge. Such a knowledge 
approach was incorporated through scientometric analysis and the conceptual 
framework in chapter 2 and chapter 3. To be precise, this contribution is discussed in 
depth in the conceptual framework section (Section 2.3) of this chapter. 
Contribution 6: Provision of a research agenda – this last contribution provides a 
direction for a research agenda as indicated by the contribution of gaps analysis.  In 
fact, this section leads to future research areas of focus to avoid replication of 
studies within the domain. Therefore, in this study this approach was considered of 
importance to ensure the contribution of thesis towards the domain knowledge. This 
contribution is discussed in depth in the conceptual framework section of this 
chapter. 
In drawing conclusions from the perspectives of the literature review presented by 
Knopf (2006), Randolph (2009) and Schryen et al. (2015), there is sufficient 
evidence that literature reviews at doctoral level involve more than just quoting what 
other researchers have observed. It is certain that literature reviews demand an 
appropriate approach that has been proven to be relevant to the specified domain 
and able to contextualise the study undertaken.  
Levy and Ellis (2006), like Schryen et al. (2015), argue that there should be “a 
systems approach to conduct an effective literature review in support of IS research” 
(2006, p.181). According to Levy and Ellis (2006), the lack of an appropriate 
literature review in certain domains, in particular engineering, has hindered the 
progression of a conceptual and theoretical framework in these domains. With this in 
mind, the researcher considered Schryen et al.’s (2015) epistemological model 
appropriate for addressing such challenges. Furthermore, these authors argue that 
the literature review “also allows the researcher to enhance the body of knowledge 
by a process of accumulation. 
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From an epistemological perspective, beyond this power of literature reviews to 
foster cumulative nature of scientific progress (Schryen et al., 2005). In this regard, 
the literature review in this study has been undertaken via a careful approach to the 
BI discipline through a scientifically designed research paradigm to produce a 
systematic literature review. In fact, in line with Cronin, Ryan and Coughlan’s (2007) 
characteristics of a systematic literature review, the literature review indicates the 
period in which literature was searched for and the ways in which the researcher 
evaluated and synthesised the results of the studies selected. Cronin et al. (2007) 
claim that a systematic review aims at providing a list of all published and studies in 
a subject area. As a result, the systematic literature review in this study establishes 
what was studied and what needs to be addressed in BI. In addition, the review is 
used to identify relevant paradigms, theories, practices, techniques and methods. 
The literature review as presented in this chapter is divided into two parts, with Part 
A presenting the scientometric analysis of BI over the past forty years. 
In Part A of this chapter the progression of BI is presented along with the top ten 
ranked journals, researchers or contributors, and the sub-concepts, among other 
things. Part B presents the study concepts, theories and conceptual framework. 
2.2  Part A: Business Intelligence Scientometric Analysis 
This section presents the scientometric analysis of BI as a field to look into the 
progression of the field for the past forty years (from 1975 until 2015).  
2.2.1. Scientometric Analysis  
The use of scientometrics has gained popularity in social science study to establish 
the progression of specific field(s). According to Cho and Egan (2009), this approach 
enables researchers to “systematically access and examine recent empirical 
studies”. Jesubright and Saravanan (2014, p.4) define scientometric analysis as “the 
measurement of science” and suggest that it “is therefore concerned with the growth, 
structure, interrelationship and productivity of science disciplines”. According to this 
author, the term “scientometrics” derives from Nalimov and Mulechenko’s 1969 
translation of the Russian term naukometriya.  
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Prakash and Nirmala (2015, p.42) describe scientometrics as a study that deals “with 
quantification of written communications, which helps, in the measurement of the 
published knowledge”. It throws light on the pattern of growth literature. According to 
Jesubright and Saravanan (2014), scientometric researchers often attempt to 
measure the evolution of the scientific community, the influence of academic 
publications, authorship practices and the development cycle of scientific knowledge. 
A systematic literature review was achieved through the adoption of a scientometric 
analysis for reviewing literature on BI, focusing on Scopus as the largest database. 
The objectives of this systematic literature review were as follows:  
1. To study the growth/progression of BI research literature. 
2. To establish the most contributing or productive authors in the field of BI. 
3. To identify the top 10 source journals that contribute BI literature. 
4. To analyse the country-wise and affiliating institution-wise contribution. 
In terms of methodology, data was retrieved from the Scopus database using 
“business intelligence” as the keyword. Scopus was selected on the basis that it is 
the largest international multidisciplinary and the largest abstract as well as citation 
database of peer-reviewed in the world. This study considered the progression of BI 
over the past 40 years (from 1975 to 2015) as the search results indicated that the 
first publication was circulated in 1975. Some of the objectives, for instance 
establishing the top 10 ranked journals in BI, were achieved by using the Google 
Scholar database.  
2.2.2. Business Intelligence 
Over the past decade organisations have relied on human expertise to collect vast 
quantities of data, and to analyse and interpret it or transform it into knowledge for 
decision making. As the business environment has constantly changed, it has 
become increasingly challenging to transform raw data accurately into real-time 
information that managers can use to make better decisions. For this reason, some 
of these experts started to develop advanced tools capable of analysing and 
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interpreting enormous amounts of data as information. These tools they called 
“Business Intelligence” or BI tools. 
 As a result, today there is an emphasis on BI tools for better decision making and 
sustainable competitiveness. Azvine, Cui, Nauck and Majeed (2006) are of the 
opinion that sustainability of businesses in today’s competitive environment depends 
on analysing data to discover knowledge about market trends with regard to the 
products and services offered to enhance productivity.  
Kumari (2013) defines BI as the capacity for an organization to require all its 
processes and capabilities and after that convert these into information, ultimately 
getting right data for the proper individuals, at the proper time, through the 
proper channel. There is no doubt that accurate information is imperative for better 
decision making. The scientometrics of this study began by establishing the top 10 
BI journals from Google Scholar. The results are presented in Table 2.1. 
Table 2. 1: Top ten ranked journals of BI 
Source: Author’s own compilation 
Rank Journal 5h-index H5-median 
1. Management Science  78 100 
2. MIS Quarterly  75 134 
3. Communication of the ACM 73 123 
4. Harvard Business Review 59 95 
5. 
IEEE Transactions on Software 
Engineering 
52 82 
6. 
International Journal of Information 
Management 
52 77 
7. Information Systems Research 50 73 
8. Information & Management 43 60 
9. 
Journal of Management Information 
Systems 
37 59 
10. Journal of the ACM 37 54 
 
Table 2.1 lists the top 10 ranked journals of BI according to the 5h-index. This 
empirical analysis was pivotal in establishing the relevant journals pertaining to BI as 
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well as the progression of this field. The table shows Management Science as the 
highest ranked journal with a 5h-index of 78 publications and Journal of the ACM as 
the lowest with a 5h-index of 37 publications. The second highest is MIS Quarterly, 
which is one of the most contributing journals as revealed by the scientometric 
analysis approach, which indicates appropriate journals and keywords considered to 
be in accordance with the study domain. As mentioned earlier, the study established 
the progression of BI over the past 40 years through the use of the Scopus 
database.  
The results of the cumulative frequencies are depicted in Appendix A. A growth of 
4807 BI journal articles published under the Scopus database in the past 40 years is 
shown. A significant increase began in 2000 as an indicator of a new area in which 
BI capabilities became of interest to researchers. The contributing factors to this 
progression are highlighted in Part B of this chapter. Figure 2.2 depicts the BI growth 
pattern of publications in relation to Table 2.1.  
 
Figure 2. 2: Growth pattern of BI literature 
Source: Author’s own compilation   
The growth pattern shows that from 1975 to 1997 there was a steady growth in BI 
publications. From 1998 publications increased significantly until 2014, after which 
the rate of increase dropped slightly in 2015.  
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Figure 2. 3: Cumulative growth                              
Source: Author’s own compilation 
Figure 2.3 depicts the cumulative growth of the publications over the past 40 years. 
The findings suggest that there was significant growth between 1995 and 2015 with 
an increase of 482 publications. In the last 10 years of the period, the cumulative 
growth increased 9 times compared to the previous years. These findings indicate 
that between 2009 and 2014 the BI field gained popularity in both industries and 
academia. The study also investigated the top 10 authors who are considered 
experts in the BI and IS domains in order to establish what they have contributed in 
the past 40 years and what future studies they have advocated. Table 2.2 lists the 
top 10 authors in terms of number of articles contributed on Scopus. 
Table 2. 2: Top contributors with impact factors 
Source: Author’s own compilation 
Rank Scopus author No. of articles h-index Citations Co-authors 
1. Yeoh, W 28 4 170 43 
2. Dayal, U 27 26 5274 150 
3. Baars, H 24 6 183 24 
4. Golfarelli, M 23 19 1394 62 
5. Marjanovic O 23 8 342 41 
6. Rizzi, S 23 20 1785 75 
7. Felden, C 22 6 209 35 
8. Trujillo, J 22 23 2015 108 
9. Mylopoulos, J 21 41 8068 150 
10. Winter, R 21 16 1134 150 
 
1 5 25 
507 
4807 
1975 1985 1995 2005 2015 
CUMULATIVE GROWTH 
27 
 
What is interesting about these top contributors is that they differ according to impact 
factor, where one author may lead in terms of number of citations and another in the 
h-index. For example, Yeo leads in terms of number of articles published, which 
indicates that he has contributed significantly to the BI field. However, Mylopoulos 
leads in terms of the h-index with a score of 41 and in the number of citations at 
8068, which indicates that his expertise has been endorsed by the domain. The table 
also shows that there are collaborations among these experts. On this basis, it can 
be concluded that these are the best BI experts. 
 
Figure 2. 4: Subject areas of BI publications 
Source: Author’s own compilation 
Figure 2.4 presents the subject areas from which these BI journals derive, which 
indicates the domains where BI has been used or studied. These findings also 
suggest that the field of BI is multidisciplinary and the study domain has been 
covered within the top subject areas. To be more precise, this study’s subject area is 
number two on the list – engineering. The scientometric analysis also indicated the 
BI document types that were contributed. The study shows that most of the 
documents were conference papers, followed by journal articles, as can be seen in 
Figure 2.5. 
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Figure 2. 5: Document types of the publications 
Source: Author’s own compilation 
Determining the document types is imperative for tracing trends, technologies, 
techniques, best practices and methods in the BI field. Such findings could serve as 
guidelines for document types that should be considered in this study. 
Table 2. 3: Source title of the document type 
Source: Author’s own compilation  
Source Title 
No. of 
documents 
1. 
Lecture Notes in Computer Science including subseries Lecture 
Notes in Artificial Intelligence and Lecture Notes in Bioinformatics 
300 
2. Lecture Notes in Business Information Processing 120 
3. ACM International Conference Proceeding series 78 
4. Ceur Workshop Proceedings 73 
5. Communications in Computer and Information Science 67 
6. 
Proceeding of the Annual Hawaii International Conference on 
System Sciences 
63 
7. Expert Systems with Applications 35 
8. Advances Intelligent Systems and Computing 32 
9. Decision Support Systems 31 
10. IFIP Advances in Information and Communication Technology 28 
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The source titles of the document types were also established to understand the 
relevant sources of BI documents. The findings indicated that most of the documents 
came from lecture notes in Computer Science, including subseries lecture notes in 
Artificial Intelligence (AI) and lecture notes in Bioinformatics, followed by lecture 
notes in Business Information Processing. The type of document that was second 
last in terms of number of documents is Decision Support Systems (DSS) with 31 
publications. This signals that DSS sources are progressing more slowly than 
computer science and AI. The scientometric analysis also looked at the keywords 
associated with the BI field. The results are presented in Figure 2.6.  
 
Figure 2. 6: Keywords associated with the BI field 
Source: Author’s own compilation 
Figure 2.6 depicts the keywords that informed this study, which were extracted with 
the search of the keyword “business intelligence”. The results from the search 
engine highlighted these top 10 keywords (sub-concepts) of BI with their 
frequencies. 
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Figure 2. 7: Number of documents per country/territory 
Source: Author’s own compilation 
Lastly, the scientometric analysis also established the leading countries in terms of 
BI studies. It was not established whether these countries also lead in the adoption 
of BI tools. However, it is worth mentioning that the studies reviewed provide 
indications that the public sectors of some of the countries shown in Figure 2.7 have 
been successful in the effective adoption and use of BI tools (MicroStrategy, 2007; 
SAS, 2011).  
Table 2. 4: Affiliations 
Source: Author’s own compilation 
Affiliation Country Documents  
1. Hewlett Packard laboratories United States 59 
2. Universidale do Minho Portugal 58 
3. Universitat St. Gallen Switzerland 45 
4. Universitat Stuttgart Germany 42 
5. Monash University  Australia  35 
6. Universitat d’Alacant  Spain 34 
7. University of Technology Sydney Australia 34 
8. University of Toronto Canada 32 
9. IBM Thomas. J Watson Research Center United States 32 
10. Alma mater Sturdiorum Universita di Bologna Italy 30 
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Table 2.4 indicates the affiliates with their countries as well as the number of 
documents that have been contributed within the BI field. It can be seen that the 
United States of America leads with the most BI studies, which could be the reason 
for the strong development of economic growth and advancement of technologies in 
that country. The study also discovered that the document/source types were 
conferences, journals, book series, trade publications, books and undefined sources. 
(See Table 2.5.)   
Table 2. 5: Source type 
Source: Author’s own compilation 
 Source Number 
1. Conference Proceedings 2536 
2. Journals  1681 
3. Book Series 703 
4. Trade Publications  247 
5. Books  236 
6. Undefined 1 
 
What is interesting about these source types is that they reveal that the BI field is 
gaining popularity in the research area, in particular on the conference proceedings 
platform.  
 
     Figure 2. 8: Language                                     Source: Author’s own compilation  
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Figure 2.8 shows the languages used to publish the documents, with English the 
language commonly used. In brief, this first part of the literature review determined 
the progression of BI as an emerging field through a scientometric analysis, which 
identified the top journals and leading researchers in the field of BI. The analysis 
provided a broader understanding of the relevant journal publications to consider for 
this study as well as the authors’ contributions within the IS domain.  
In addition, the analysis was able to identify the frameworks and models commonly 
used for conducting a literature review in the domain along with the subject areas 
and sources of the publications. The findings indicated that most publications derived 
from the Computer Science and Engineering subject areas. In terms of document 
type, most publications were published through conferences and articles. The 
scientometric analysis also presented the keywords associated with the BI field and 
the leading country in BI studies. Thus, a scientometric analysis provides scholars 
with an overview of the progression of the field under study to ensure that the 
contributed knowledge or argument they put forward is relevant to the domain of the 
field.  
From a practical point of view, identifying the leading country narrows down the 
scope of countries to focus on regarding the adoption and usage of BI tools in the 
public sector. The insights gained from the scientometric analysis provide pointers to 
documents to focus on for gathering the latest empirical studies. They also indicate 
the most important subject areas to concentrate on.  
Failure to use this approach could lengthen the time taken to conduct a literature 
review and result in the entire study being subjected to scrutiny, with adequate 
justification required to validate the study. The next section presents the generic 
concepts and theory of the study. 
2.3. Part B: Generic Concepts and Theory 
This second part of this chapter presents the concept(s) and current theories that 
inform the study in order to justify the underlying assumptions regarding the 
usefulness of BI tools for decision making in the public sector. It is imperative to 
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establish what has been undertaken so far in terms of the adoption and usage of BI 
tools (in particular DSS) for service delivery improvement.  
From the above section, which details the scientometric analysis undertaken in this 
study, there is clear evidence that BI as a field has been developing over the past 
four decades within the IS domain. This attests to the capabilities of these tools, 
which have allowed them to gain popularity across sectors. The BI tool(s) that are 
investigated in this study are the DSS that enable organisations to make better 
decisions (see Section 2.3.5 of this chapter for an explanation of why these BI tools 
are now called “Decision Support Systems” through the mapping of concepts). The 
next section defines BI.   
2.3.1. Definition of Business Intelligence  
Over the past decade organisations have relied on human expertise to collect 
enormous amounts of data, analyse and interpret it or transform it into knowledge for 
decision making. As the business environment constantly changes, it has become 
more challenging to transform raw accurate data into real time information for 
managers to make better decision. Therefore, some experts started to develop tools 
that are more advanced and capable to analyse and interpret enormous data into 
information which are called Business Intelligence (BI) tools.  
As result, today there is an emphasis on business intelligence tools for better 
decision making and sustainable competitiveness. It seems that Pirttimaki (2007) 
agrees when he concedes that BI can be seen as an administrative apparatus that is 
utilised for agent and vital decision-making, which oversees and enhances data and 
delivers up-to-date information and insights. 
Meanwhile Kumari (2013) defines BI as an organization’s capacity and competence 
to utilise forms and capabilities to change into information that can be ultimately 
disseminated as data for the proper individuals, at the proper time, through the 
correct channel. That being said, it is clear that BI capabilities are essential for 
decision-making processes in any organisation, especially at managerial level. 
Although it should be acknowledged that the BI framework gives the capacity to 
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examine commerce data in order to support and improve ministration decision-
making over a wide run of commerce exercises. 
BI framework give the capacity to examine commerce data in arrange to back and 
move forward administration decision-making over a wide run of commerce 
exercises 
(Elbashir, Collier & Davern, 2008), the evidence still suggests that making choices in 
a BI environment can ended up greatly challenging and sometimes even impossible 
if the data on which are based are of poor quality (Marshall & de la Harpe, 2009).  
This suggests that the use of BI tools comes with both opportunities and challenges, 
which make unprofitable organisations reluctant to adopt them. In order to move 
forward in justifying the importance of BI tools, it is imperative to broaden the 
meaning of BI thus far. In fact, given the adoption of a scientometric analysis for the 
overview of the progression of BI as a field, it is important to provide a clear 
understanding of the BI concept. Marshall and de la Harpe (2009) define BI as the 
manner which data are converted into facts and then into knowledge through the use 
of a various technologies, which include a data warehouse infrastructure, for 
instance, analytical and reporting tools, that grant customers the ability to 
accumulate and analyse data in order to obtain essential knowledge that will 
enhance decision-making. 
Antoniadis, Tsiakiris and Tsopogloy (2014) argue that BI consists of structures that 
collect, transform, and present structured data from more than once sources 
decreasing the need time to again applicable enterprise data and enable their 
efficient use in administration decision-making strategies. 
According to Silahtaroglu and Alayoglu (2016), BI includes all of the processes that 
are involved  in extracting valuable statistics information from large data sets and 
transform it into knowledge for top management in order to help them in planning 
and decision-making.  
At this point, it is necessary to present the study’s perspective pertaining to the 
meaning of the BI concept, while not overlooking the definitions of other scholars. 
The study views BI as a business intelligence system that enables organisations to 
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extract real-time data from multiple sources and transform and analyse it without 
human alteration in order to obtain knowledge that enhances decision-making 
processes.  
The above definitions of BI provide a comprehensive understanding of the concept, 
with some definitions briefly highlighting the usage of BI tools. The next section 
presents the current theories concerning the relationship of BI to decision-making 
processes and the reasons for BI tools being referred to as “Decision Support 
Systems”. The next section defines decision making. 
2.3.2. Decision-making  
The definitions of BI inform us that the main objective of the application of BI tools is 
to facilitate better decision making. In today’s unpredictable global business and 
economic environment, decisions are the key determinant of the success or failure of 
an organisation. With this in mind, it is certain that the progression of BI as a field 
has been driven by the decision-making field. In fact, this also indicates that 
decision-making processes are taken seriously in the 21st century. According to 
Marume, Ndudzo and Chikasha (2016), decision-making is about deciding on one 
alternative from more than a few alternatives and that it is appropriate for problem 
solving in nature.  
Ngah, Zakaria, Noordin and Mustaffa (2015) add to this by describing decision 
making as the system of deciding on among alternatives in order to fulfil the 
objectives or meet the standards of the selection purpose. Moreover, they go further 
in maintaining that in practical real life settings decisions are more often made on 
reflex, without thinking through, or they are made without systematically and 
thoroughly accruing all feasible choices however deciding on an alternative that 
satisfies. In other words, while decision-making processes are seen as crucial for 
problem solving or meeting goals, they are not as simple as they seem. If the best 
alternative is to be chosen, it would seem that accurate information is essential for 
better decision making. 
In the context of the public sector, this could be the reason why Marzuki (2015) saw 
a need to investigate the Challenges in the Public Participation and the Decision-
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making Processes. At the same time, Becker, Czerwonka, Pfeiffer and Rackers 
(2007) offer evidence that public administrators are faced with new problems such as 
cost savings, more managerial activities and rising competition for service rates, 
which means that decision makers need a comprehensive understanding of the 
environment to focus on strategic and operational steps.  
There is a strong possibility that some of these challenges can be addressed through 
the use of BI tools. For example, certain BI tools are designed to integrate systems 
in order to streamline processes that gather real-time data for decision making with 
regard to forecasting service demand, decreasing manual tasks and reducing costs 
while improving service delivery. It is to meet these needs that public service 
organisations acquire DSS that allow them to make better decisions. The study by 
Becker et al. (2007) also notes that decision-making processes differ between the 
private and public sectors. This comparison is made in more detail in the following 
section theories . That section provides an overview of DSS.   
2.3.3. Decision Support Systems (DSS) 
The popularity of DSS lies in their ability to extract data from multiple resources in 
both the internal and external environments of an organisation for better decision 
making. Tariq and Rafi (2012, p.12) define DSS as a “specific class of information 
system that supports business and organisational decision-making activities”.  
Furthermore, these authors argue that DSS “facilitates the decision-making process 
in making the most effective outcome” and that DSS “is the area IS discipline that is 
focused on supporting and improving managerial decision-making”. According to 
Maizura, Ghazali, Saman, Zainuddin, Harun and Abdullah (2014, p.150), DSS “has 
been applied in a wide range of computer applications that commonly manipulate 
information in a variety of fields” and is essentially “about how to design or build a 
system for decision-making purposes”.   
The above definition of DSS explains why the field of BI has progressed into this 
context and also the reason for BI and DSS being intertwined. In fact, some 
researchers label BI tools as a DSS. Some researchers have gone further to coin the 
term “intelligent decision support system” (IDSS), which deals with “decision-making 
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under uncertainty in distributed reasoning frameworks” (Comes, Conrado, Hiete, 
Kamermans, Pavlin, Wijngaards & Schultmann, 2010, p.1). According to Martinez 
(2017), IDSS has the ability to understand humans and their reasoning behaviour 
patterns, which ability is perceived as a machine learning technique.  
IDSS tools use advanced DSS technologies that enable them to use past patterns to 
predict the future and provide alternative decisions without being programmed by a 
human expert. The IS discipline/domain has observed emerging terms such as 
“business analytics”, “predictive analytics”, “big data” and “location analytics”. 
Rapidminer (2014, p.2) writes that analytics “refers to the skills, technologies, 
applications and practices for continuous iterative exploration and investigation of 
data to gain insight and drive business planning”.  
The Rapidminer institution enlightens us that BI “focuses on using a consistent set of 
metrics to measure past performance and guide business planning”, while predictive 
analytics “is the practice of analysing data to make statistically accurate predictions 
about future events” (Rapidminer, 2014, p.3). The other terms are defined below.  
a) Business analytics is referred to as techniques, processes, systems, practices, 
methodologies and applications that analyse critical business data to help a business 
better understand and make timely business decisions (Chen, Chiang & Storey, 
2012).   
b) Predictive analytics contains a range of computer-aided analytics, machine 
learning and data mining techniques that evaluate actual and historical information in 
order to forecast possible or otherwise unknown events (Rapidminer, 2014).  
c) Big data refers to the huge volumes of high-speed, dynamic and variable data 
requiring sophisticated techniques and technology to collect, archive, transmit, 
handle and interpret information (Gandomi & Haider, 2015). Gandomi and Haider 
(2015, p.138) define big data as high-volume, high-velocity information assets that 
involve creative, cost-effective forms of information processing for enhanced analysis 
and decision taking.  
d) Location analytics “…is the use of tools that enable organisations to visualise 
the relationship between corporate data, such as revenues and inventory, and 
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location-specific data, such as customer and facility addresses” and “helps unearth 
relationship, patterns and trends that would otherwise remain locked away” (Esri, 
2012, p.2). Two concepts that are essential for a better decision-making process are 
“knowledge engineering” and “management”. 
2.3.4. Knowledge engineering and management  
Knowledge engineering is perceived to be vital given the huge sums of money 
invested in business. In business, decision making in the business context requires 
in-depth information that can be attained through using decision-making support 
systems and DSS have the ability to extract  such information from the big data. 
Organisations that do not use these systems run the risk of making executive 
decisions based on false alarm prediction, which may have negative repercussions 
that are irreversible. Where organisations do not apply AI techniques to analyse and 
interpret the vast amounts of data they collect, they often encounter challenges in 
retrieving information from this data. It has been put forward that these techniques 
are applicable to particular domains since each has been developed to address the 
problems of a specific domain: for example, the financial domain, health domain and 
agricultural domain.  
2.3.5. BI or DSS: which can help in decision-making? 
Within the literature, there are a few debates in the BI and DSS fields in terms of 
decision-making regarding whether to use BI or DSS. To deliver clarity on this 
question, Table 2.6 provides a comparison between the concepts. Looking at the 
applications mentioned in the table, it is noted that BI uses DSS as an application 
and this reveals why the concepts are often used interchangeably.    
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Table 2. 6: Difference between DSS and BI 
Source: DifferenceBtwn, (2018, p.1) 
Basis of Distinction DSS BI 
Acronym Decision Support System Business Intelligence 
Definition 
A computerised system 
for information that helps 
with the decision making 
within an organisation or 
a business community. 
A term used to describe 
various software 
programs that help with 
the organisation and 
management of data and 
other valuable information 
within an organisation. 
Applications 
Sales order, material 
requirement, planning of 
results, inventory records 
and financial data, among 
others. 
Decision support system, 
query, reporting, 
analytical processing, 
statistical analysis and 
data mining. 
 
In this study, DSS is viewed as one of the BI application tools component that enable 
managers to collect data and transform it into information for better decision making. 
Boselli et al. (2011) confirms that “a BI system can be viewed as a DSS system 
focusing on data” (2011, p.6) and they claim that the methodologies of both concepts 
have been poorly investigated in the context of public sector literature. The answer to 
the question: BI or DSS, which can help in decision making? Is both, because BI 
applications embody DSS techniques to report processing, data mining and 
visualisation.  
2.4. Conclusion  
The literature review set out in this chapter mapped the concept of BI with other 
interchangeable concepts and sub-concepts, which were identified through 
scientometric analysis. The BI concept has not been used interchangeably with DSS, 
and in this study DSS is viewed as one of the BI components. An epistemological 
model, taxonomy and empirical analysis of IS literature were adopted to inform the 
study of the theory of knowledge required for a literature review within the IS domain.  
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In fact, this model also supported the scientometric analysis perspective that the 
literature review needs to be framed by a specified time and systematically 
conducted. This chapter was divided into two parts; the first part presented the 
scientometric analysis of the BI field’s progression over the past 40 years (from 1975 
until 2015) in terms of publications. The findings suggest that there was significant 
growth from 1998 until 2014, while in 2015 there was a slight decline in terms of 
publications. In addition, the top 10 journals, authors, affiliations, types of documents 
published, and keywords related to BI (sub-concepts) were established and 
highlighted in this section.  
The second part of the chapter covered the theories and research review of the 
relationships between the main concept and sub-concepts and identified what has 
been achieved so far. It also covered the essential variables pertaining to the 
application of BI. This chapter provides a research review that informs the next 
chapter, with models and methods that need to be framed and conceptualised to 
determine and justify the agenda of this study.  The next chapter discusses the 
theoretical and conceptual framework of the study. 
 
  
41 
 
CHAPTER THREE: THEORETICAL AND CONCEPTUAL FRAMEWORK 
3.1. Introduction  
In this chapter, the conceptual and theoretical framework is discussed to justify the 
phenomenon being studied and to highlight the conceptualised or framed theories 
that are grounded in previous studies (cf. Ocholla & Le Roux, 2011). The chapter 
presents the models, frameworks and theories that serve as a basic foundation for 
this study.  Additionally, it broadens the study’s perspectives of the investigated 
phenomenon and the multidisciplinary domains to support the rationale for the study. 
A review of theory and previous research regarding the application of BI is presented 
from the two differing perspectives of the private and public sectors to justify the 
philosophical thinking that informs the study.  
Building a conceptual and theoretical framework is considered pivotal for 
researchers to defend or justify the phenomenon that is being studied (Knobloch, 
2011). This author further state that researchers needing “conceptually strong 
arguments that are grounded in previous studies and theoretical assumptions” 
(2011, p.1). Ocholla and Le Roux (2011, p.1) write that a theoretical framework “is 
thus the structure that holds and supports the theory of research work. It serves as a 
lens that a researcher uses to examine a particular aspect of his or her subject field.” 
Simon and Goes (2011, p.1) add to this definition that a theoretical framework 
provides a well-supported rationale for conducting a study. It helps the reader 
understand the researcher’s perspective and ensures the reader that the underlying 
study is “informed by established theory and empirical facts obtained from credible 
studies”.   
Jabareen (2009, p.51) argues that a conceptual framework “possesses ontological, 
epistemological, and methodological assumptions, and each concept within a 
conceptual framework plays an ontological or epistemological role”. Defining the 
three concepts used in this definition, Jabareen suggests that ontological 
assumptions relate to knowledge of the “way things are”, the “nature of reality”, “real 
existence” and “real” action”. Epistemological assumptions relate to “how things 
really are” and “how things really work” in an “assumed reality”. 
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 Methodological assumptions “relate to the process of building the conceptual 
framework and assessing what it can tell us about the ‘real’ world” (Jabareen, 2009, 
p.50). Considering the importance of providing a theoretical and conceptual 
framework to indicate the significance of the undertaken study and providing the 
established theory and empirical facts to justify the argument of the study, this 
chapter first presents previous theories, models and methods relevant to DSS in an 
international, African and South African context. The chapter then highlights the 
current theories, models and methods related to DSS in the same contexts. Thirdly 
and finally, the chapter encapsulates the decision-making processes in the public 
service context to contextualise the  theories, models and methods, with all these 
perspectives informed by the ontology, epistemology and methodology used in the 
field of study.  
3.2. Theory and Research Review 
This section presents a comprehensive review of theory and past studies related to 
the underlying research problem. In this regard, the section looks at previous studies 
alongside current theories, techniques, methods and practices where possible. Each 
of these is discussed to establish whether any can be or have been adopted to 
address a similar research problem, in particular in the context of the public service. 
To achieve this, a research review was conducted of both the private and public 
sectors to provide a broader understanding of the challenges that are faced by 
managers in the public service pertaining to decision making compared to those 
faced by managers in the private sector. What really matters for the debate on 
decision-making processes is that the public service is more complicated than the 
private sector and this hinders service delivery and service delivery improvement 
plans. In accordance with this consideration, this section presents a research review 
with existing theories in order to justify the proposed philosophical thinking that 
informs the current study.   
3.2.1. The private-sector perspective of Business Intelligence (BI) 
According to Azvine et al. (2006), in the private sector the sustainability of 
businesses in today’s competitive environment depends on their analysing data to 
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discover knowledge about market trends with regard to the products and services 
offered with the aim of enhancing productivity.  
These authors believe that real-time business data should be available to the right 
people at the right time and place (2006). Yet, in reality such performance data are 
not real-time available meanwhile decisions need to be taken immediately and failure 
to have such data on hand can be detrimental to on organisation’s survival. 
Considering this, they argue that BI attempts to resolve these shortcomings by 
offering personalized product tools for end-users and delivering real-time market 
insights at the point of decision (2006).  
BI tools come with both opportunities and challenges depending on the 
advancement of these technologies, which are rapidly and continuously changing. 
For example, while BI solutions are useful for businesses in that they can be used to 
carry out a statistical analysis or data mining process and to generate reports that 
business users can access (Azvine et al., 2006). These authors also argue that BI 
solutions have a shortcoming in that these may not allow for the diffusion of 
behaviour back into business processes (2006). Nenortaite and Butleris (2009) found 
that Kaunas (Lithuania) managers noted a great difference between having good 
knowledge with detailed reports and making good decisions. These authors 
observed that businesses need intelligent production and resource management 
systems to forecast performance and provide short-term scheduling and alternative 
controls (Nenortaite & Butleris, 2009). The findings seem to be that “resource 
management systems” are needed in addition to good knowledge to predict 
performance and make good decisions.  
3.2.2. The adoption and implementation of Business Intelligence  
Elbashir, Collier, and Davern (2008) state that within the IS domain not much 
research has been conducted on the effect of adopting IT on strategic performance. 
These author’s findings justify Nenortaite and Butleris’s (2009, p.21) progressive 
investigation into improving management of business rules by applying adaptive 
intelligence techniques. Their investigation revealed that BI tools can learn to 
recognise data set patterns, are flexible in changing environments and can build 
models when more conventional approaches fail (Nenortaite & Butleris, 2009).  
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The failure of conventional approaches, caused by the changing environment, 
complexity of problems, large numbers of objectives, incomplete information or 
logical data gaps, noisy data and uncertain data, makes it difficult for managers to 
solve complex business problems and make the best decision (Nenortaite & Butleris, 
2009). There are sufficient reasons to stress the need for the application of BI tools 
for better decision making. Horakova and Skalska (2013) list some of these as cost 
savings on data processing due to data consolidation; time savings on data delivery 
and exploitation, higher information quality, improved decision-making support, 
reengineering of business processes, and support for achieving strategic business 
objectives.  
There is no question that the claimed reasons for the adoption of BI are appropriate; 
however, the success of these tools lies in the capabilities, agility and existing 
knowledge of the organisation that enables it to use the BI tools successfully. 
According to Kumari (2013), agile BI is an approach that incorporates processes, 
methodologies, organisational structure, resources and technology to make policies, 
tactical and operational decision-makers more agile and responsive to the rapid pace 
of market and regulatory changes.  
To keep up with the unpredictable business environment requires proper business 
process management, techniques, appropriate structure, and best business 
practices that enable management to make real-time decision making. Organisations 
often lack the ability to adopt an agile BI approach that supports these 
characteristics. Barakat, Al-Zu bi and Al-Zegaier (2013) state that this includes 
information and engineers' skills and techniques to help workers understand the 
value of sharing knowledge within their organisations. 
In the view of Isik, Jones and Sidorova (2013), most successful organisations that 
have adopted BI tools have appropriately aligned the BI tools with their business 
goals and objectives. As a result, the benefits of BI applications are the rapid and 
quicker access to information, cost savings in information technology (IT), improved 
customer satisfaction, and increased business competitiveness (Jooste, Van Biljon & 
Mentz, 2014). Jooste et al. (2014) claim that management decision-making is 
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critically dependent on the availability of comprehensive, high-quality information 
coordinated and delivered in a timely and easily understood manner for a DSS to be 
effective.  
In brief, the BI benefits are only achievable through the commitment of management 
to aligning the BI tools with strategic goals and through good decisions regarding its 
approach to the management of knowledge.  
3.2.3. The capabilities of Business Intelligence applications 
Antoniadis et al. (2014) argue that BI capabilities have been found to dramatically 
improve financial accountability, marketing and customer relations, supply chain and 
operations management, human resources management, all resources and 
knowledge incorporated into a single platform.  
On the other hand, certain theorists believe that the constantly changing business 
environment has challenged the BI field to incorporate analytics in order to address 
BI limitations while paying serious attention to correcting techniques, technologies, 
systems and practices. In 2015, Abia, Yahaya and Deraman observed that scattered 
data means that decision makers struggle to conduct an analysis from which to 
make better decisions as they are unable to transform data into information on time 
and lack quality information.  
These authors propound the theory that organisations are forced to manage 
business performance using Business Intelligence and Analytics (BIA) in order to 
address the above-mentioned challenges, with the notion that BIA enables 
Professional employees like executives, managers and analysts to make quicker 
decisions (Abia et al., 2015). 
According to their study, BIA it consists of strategies, technologies, processes, 
procedures, methodologies and applications analysing essential business data to 
help a company understand its industry and competition better and make timely 
business decisions, The findings of Abia et al.’ (2015) indicate that it is important for 
organisations that intend to implement BIA to understand the framework of BIA or to 
establish what BIA is and what it is not. Weider and Ossimitz’s (2015) study 
regarding the influence of BI on the quality of decision making reveals that what 
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makes BI is not the “software and systems” but rather the whole data processing 
cycle to support strategic decision-making eventually (2015).  
Even more importantly, these authors clarify BI technical aspects by explaining the 
difference between BI software (standard product), BI tools or applications (software 
products installed, configured and usable for a particular purpose such as business 
planning) and BI solutions (the collective of applications, including the underling IT 
infrastructure, servers, operating systems, integration platforms and network).  
This study sought to investigate how the South African public service can benefit 
from these BI capabilities by establishing the latest BI tools and determining the tools 
most relevant for service delivery improvement. In fact, from the literature reviewed it 
appears that there are insufficient studies that cover the practical application aspect 
of BI capabilities. Yet, sufficient theoretical perspectives have been established, in 
particular those related to the public sector, which suggest that BI capabilities also 
include enhanced efficiency, reduced costs, consistent results, paperwork cuts, time 
savings (Antoniadis et al., 2014).   
3.2.4. Public sector’s perspective of Business Intelligence 
The theory and research views regarding BI take different perspectives depending 
on whether they apply to the private sector or to the public sector. This section 
discusses the public service viewpoint regarding the use of BI tools for better 
decision making. According to a study conducted in the Russian Federation by Ann 
and Nikolay (2015), public service organisations are primarily concerned with 
rendering services to the citizens on the basis that they are expected to do more with 
limited resources and it has also been noted internationally that citizens are starting 
to demand greater transparency in government. 
In brief, citizens call for greater civic engagement in public relations and for ways of 
making their governments more transparent, open, accountable and efficient (2015). 
In South Africa these demands are apparent in most of the protests about service 
delivery, where citizens protest about the lack of contact, openness, transparency 
and responsiveness, to name a few issues, and demand accountability from 
government.   
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3.2.5. The impact of Business Intelligence applications on the public sector 
BI applications have been adopted and implemented in various sectors for different 
reasons. This makes it important to highlight the differing perspectives of BI 
applications within the context of each sector. This section looks particularly at the 
effect of BI applications on public sector management. Ann and Nikolay (2015) insist 
that citizens should have open access to government data and information and be 
able to share the information with their fellow citizens, so that they are kept updated 
and can contribute directly to decision making. From this point of view, it is clear that 
advanced technologies such as BI tools with multiple capabilities are now crucial in 
the public service in order to meet citizen demands for information. However, the 
initial step in addressing these challenges depends on the managerial practices of 
public service organisations regarding the usage of technology. 
Balaboniene and Vecerskiene (2015) state that while it is vital that public-sector 
organisations measure their performance systematically and consistently so that 
they can provide improved and accessible services to the public, measurement of 
services is problematic in the public sector. Performance measurement can assist 
with the decision making that enhances the quality of rendered services. In this 
regard, the application of DSS for service delivery improvement is likely to be the 
appropriate technique for performance measurement as well as decision-making 
processes, especially if it is incorporated with customer (citizen) relationship 
management.  
From the progressing BI perspective, a field has recently emerged that has been 
referred to as “big data”. According to Gandomi and Haider (2015, p.138), big data 
“is high-volume, high-velocity information assets that demand cost-effective, 
innovate forms of information processing for enhanced insight and decision making”. 
In other words, “big data” refers to the vast amounts of structured and unstructured 
data that arise. 
It refers in particular to unstructured data, in which it is assumed that the future 
business insight and information for decision making is embedded. So, what does 
this mean for the public sectors? Data is no longer used merely for record keeping 
but rather for survival or for meeting and exceeding customers’ expectations.  
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From this point of view, it is imperative that DSS is used to address the challenges 
associated with big data. Silahtaroglu and Alayoglu (2016, p.208) contribute to the 
debate about whether organisations should use BI and big data for strategic 
management by stating that “managers have to adapt themselves to new systems 
and new management styles” as business planning and decision making become 
more important. The essence of these authors’ argument is that the tools and 
concepts related to IS, particularly tools such as DSS, Management Information 
Systems (MIS) and Executive Information Systems (EIS), are vital for making 
strategic plans and decisions (Silahtaroglu and Alayoglu, 2016). These systems 
analyse data to generate or extract information from it and present this information to 
management for decision making at different levels such as operational, tactical and 
strategical.  
At this point, the current researcher would like to raise some of the objections that 
may have come to mind for sceptical readers. They may think that these tools are 
embedded within the IS domain and that this domain has been ignored; however, 
these tools are applied within the Management Science (MS) domain. In this regard, 
it is important to highlight that this study derives from two domains: the IS and MS 
domains. Recent studies (such as Wewczko, 2016) shed new light on BI in a 
government-driven environment, which previous studies have not addressed.   
Wewczko (2016) claims that while the company faces some degree of uncertainty in 
its organizational and managerial processes, government-driven environments need 
to operate to the highest standards, so BI 's capacity to promote decision-making 
traceability cannot be overestimated. Where this argument usually ends is with the 
postulation that public sector decisions are not optimised. Instead, they are likely to 
be bargained and compromised to satisfy conflicting interests. In such an 
environment, decision-making processes can be delayed and ambiguity can easily 
be created from conflicts of interest which might undermine the needs and 
expectations of citizens. 
In fact, during the bargaining period real-time information might not be available to 
assist all parties to reach consensus and make well-informed decisions. Arfara and 
Samanta (2016) argue that the need to eradicate old attitudes and strategies is 
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becoming more and more urgent and, if nations are to be successful in a globalized 
world, they must adjust, adapt and become more agile and productive.  
This, they suggest, is associated with emotional intelligence, which means the 
capacity to recognise, consider and control our own and others' emotions.  
In line with this, Arfara and Samanta (2016) emphasise that the adoption of new 
technologies should be a priority for transforming the management of public service. 
This has been cited by the South African government and is evidenced in the drive 
towards e-government and the formulation of the National Development Plan (NDP) 
(2010). However, it appears that the emotional intelligence that allows for a change 
in attitude and ability to put first the needs of citizens by adopting BI tools is still 
lacking in the public service.  
In 2017 Martinez added the element of knowledge engineering to DSS, with the 
notion that modelling intelligent support systems as part of decision-making 
processes is essential to creating a genuinely usable, reliable and smart program 
that empowers users and improves their ability to draw meaningful conclusions. It is 
clear that public servants need these DSS support tools to use the knowledge their 
organisations possess to facilitate their offered services. They also need the tools to 
incorporate citizen feedback so that they can redesign processes in order to 
enhance service delivery.  
This involves addressing challenges regarding citizen participation in decision-
making processes (Marzuki, 2015). Marzuki claims that these challenges arise from 
“the lack of a systematic approach and an inadequate public administration system”, 
which lead to “public exclusion from the process” (2015, p.21). In light of the above 
findings, this study aimed at determining on how BI (DSS) tools can enhance 
decision making and service performance in the South African public sector. With the 
notion that such aim can be achieved through the gathering views of citizens on the 
quality of the rendered services. 
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3.3. Previous Theories, Models and Methods of Decision Support Systems 
(DSS) 
This section explores the existing theories, models and methods of DSS to establish 
what has been undertaken in the field. This provides the current study with justifiable 
evidence and allows it to strengthen its arguments without replication. “Previous” 
theories, models and methods of DSS are defined as those that were developed 
before 2014. In the view of Knobloch (2011, p.1), “Researchers need conceptually 
strong arguments that are grounded in previous studies and theoretical assumptions, 
[…prominently…] linking research to relevant theory and providing a coherent and 
explicit chain of reasoning”. This notion informs the current study’s philosophical 
thinking.  
This section is divided into three parts. The first part highlights the international 
context; the second part the African context; and the last part the South African 
context. The section aims to provide insight into “what is known, what is not known, 
what could be known, and what is learned from current research studies” with the 
aim of adding “new perspectives to the knowledge base” of the study (Knobloch, 
2011, p.2).  
3.3.1. International context of Decision Support Systems 
Yassine and Chelst (2002, p.16) provide some insight into decision analysis by 
modelling engineering management decisions. These authors argue that decision 
makers should be able to justify their choices and if necessary, gain buy-in from 
multiple stakeholders. They state that systematic approaches may play a critical role 
in improving decision making (DM) methods and procedures in engineering 
management (EM) by providing competent, reliable, accurate, consistent, 
repeatable, and communicative DM processes, procedures , and guidelines (Yassine 
& Chelst, 2002, p.2). 
Designing engineering systems entails making decisions that have a direct impact 
on other subsystems. In most cases, such decisions should consider the 
perspectives of other decision makers (i.e. stakeholders and system users), to 
address the uncertainties that might lead to conflicting objectives. Considering the 
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perspectives of other decision makers is a challenge in itself and, as Ullman (2002) 
points out, the bigger the challenges and the more citizens involved in decision-
making, the more difficult it becomes to handle the options, requirements and 
assessment.  
As a solution, Ullman (2002) proposes an engineering decision-support system with 
a decision-making information model, which he calls a “value of information” model 
that governs how engineers manage information during decision-making processes. 
His theory is that problem solving is the production and refinement of decisions 
(Ullman, 2002), with the notion that management needs the value of information 
model in order to make well-informed decisions and commitments to using 
resources. Figure 3.1 presents Ullman’s value of information model.  
 
Figure 3. 1: Ullman’s value of information model 
Source: Ullman (2002, p.3) 
Figure 3.1 depicts the value of information for decision making, starting with raw 
data, which is usually presented in a form of text. This is related to models that 
visualise it in the form that would make sense for an organisation to interpret it. 
Thereafter, through the interpretation of the model, behaviour and knowledge might 
be discovered and it could be verified whether these are sufficient for a judgement to 
be made regarding the decision required.  
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Yassine and Chelst (2002) have devised a decision and risk analysis (DRA) 
paradigm for engineering management environments. The DRA provides a standard 
and repetitive methodology for use in the engineering management decision-making 
process, as shown below in Figure 3.2. 
Figure 3. 2: Engineering management decision-making process 
Source: Yassine & Chelst (2002, p.7) 
Yassine and Chelst’s (2002) model suggests that a systematic approach is 
imperative, considering the technological complexity of the structures being built and 
the organizational complexity of orchestration of multidisciplinary teams' operations, 
usually with overlapping goals and objectives (Yassine & Chelst, 2002). Establishing 
these multidisciplinary teams, goals and objectives supports Ullman’s notion that 
decision-making requires data, models and knowledge management and the 
associated judgment upon which decisions are based (2002).  
Yassine and Chelst’s (2002) engineering-management decision-making processes 
model (see Figure 3.2) links to Ullman’s element of judgement in terms of objectives 
(See Figure 3.1 in drawing these conclusions). However, the main focus of their 
model suggests framing and structuring (uncertainties, multiple objectives, decision 
alternatives), decision making (first decision then decision improvement), and 
differentiating between short-term and long-term decision implementation and 
monitoring (as shown in Figure 3.2).  
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With respect to public sector decision making, the point of Bozeman and Pandey 
needs to be emphasised that decision researchers are more interested in being able 
to generalise a decision rather than paying attention to the decision content (2003, 
p.3). These authors claim that this has led to a lower interest in decision content, 
which broadens the comparative study of the substance of decisions "between 
technological and policy decisions (Bozeman & Pandey, 2003). 
 Bozeman and Pandey’s (2003) study revealed that the approach of public 
managers to decision making is differentiated by the nature of the content of the 
decision. Furthermore, they argued that “decision content does determine important 
aspects of decision process, an idea that finds support in those attempting to arrive 
at a contingency framework for decision making models” (Bozeman & Pandey, 2003, 
p.4). Additionally, they maintain that “decision content determines who gets to 
participate and what kind of standing they have with respect to the decision making 
process” (Bozeman & Pandey, 2003, p.4).  
In the view of Nutt (2005), the context of decision making has been understudied 
and Heikkila and Isett (2003, p.3) affirm that “decision making cannot be explained 
accurately without considering institutional contexts”. From this perspective, it is 
useful to consider Heikkila and Isett’s (2003) integration of two institutional theories 
of modelling operational decision making in public organisations. One of the theories 
apart from system thinking theory and innovation diffusion theory is a political theory. 
The relevance of political theory is that decision making in government is political 
motivated.  
Heikkila and Isett’s (2003) study propose an integrated institutional model of 
decision making that reveals to public organisations “how they come to make new 
choices and how other actors accept and conform to these choices in a collective 
setting” (Heikkila & Isett, 2003, p.5). They call their integrated theory the “institutional 
model of operational-level decision making”, with the notion that in decision making it 
is pivotal for actors to maintain their status quo. They suggest that in decision-
making processes we first need to consider the decision content in order to justify its 
relevance and select the appropriate theory that governs the study. For example, it 
is important to distinguish whether the decision to be made is a technical or political 
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decision and for the actors involved in making the decision to establish how to reach 
a decision in a collective setting.  
Nutt (2005) reminds that decision making in public organisations is subject to 
disclosure choices and restricted by budget. These organisations are “often 
stretched thin with finite budgets and heightened fiscal scrutiny” and as a result look 
for ways to cut costs and improve efficiency (Aberdeen Group, 2012, p.1). In 
response to these constraints, streamlined decision-making processes and DSS are 
of importance in facilitating the decision making processes speedily. This means that 
the actors are forced to pay serious attention to practices, models and methods that 
govern decision making in the public service or administration.  
More recently, studies have proposed models for decision making that specifically 
focus on public service organisations to create a platform that presents transparency 
and appropriate criteria for the content subjected to decision making (Becker et al., 
2007; Leoveanu, 2013). According to Becker et al. (2007, p.1), the public service, 
and in particular municipalities, is facing along with cost reduction a number of new 
challenges, which include a greater number of administrative tasks and a demand 
for a higher level of service provision. These problems shift the focus to business-
process management and require public decision makers to ensure a profound 
knowledge regarding decisions to be made about technical and organisational 
measures.  
Leoveanu (2013) writes that to address human society problems we need to 
consider Becker et al.’s (2007) idea of establishing profound knowledge through his 
model, which he calls the Rationalist model or the Rational actor model. He argues 
that On the basis of these problems lies the belief that human society can and 
should be solved rationally and scientifically, collecting all the knowledge that can be 
contained in the problem, analysing it, and finding the most cost-effective answer 
(Leoveanu, 2013). 
It is almost certain that the debate around decisions in the public service is 
influenced by the cost involved within the content. It seems that Leoveanu (2013) 
agrees with Bozeman and Pandey’s (2003) view when he concedes, the rational 
actor model has many qualities, because decision-makers should concentrate 
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primarily on the issue, the content of alternatives and preferences, and the collection 
of good criteria appropriate to the content. With this in mind, Leoveanu’s model 
comprehensively examines all possible options and their costs and lists the decision-
making process phases that complement the model. (See Figure 3.3.). 
 
Figure 3. 3: Rationalist model of the decision-making process 
Source: Leoveanu (2013, p.46) 
Leoveanu (2013) subscribes to Ullman’s (2002) philosophy of the value of 
information for making relevant decisions and is of the view that in government the 
rationalist model does not consider many of the factors that influence decisions 
(2013). Figure 3.3 depicts five steps, which begin with identifying the context of the 
investigated issues and the involved actors’ objectives, followed by the step of 
determining the possibilities of action to address the underlying problem. In the 
following step the consequences that could be encountered are estimated. 
The next step involves comparing the consequences by estimating the cost 
implications between advantages and disadvantages in relation to the several 
possibilities of action. In terms of analysing the possible action, decision makers 
here need to consider Leoveanu’s (2013) three distinct phases of the decision-
making process at this stage: 1) determining of objectives; 2) formulation of decision 
alternatives; and 3) choosing the best alternative. But the author also cautions that 
applying the rationalist model of decision making is not straightforward.  It is 
imperative that decision-makers follow the model thoroughly as this enables them to 
gather information pertaining to the subject of the decision. Lastly, Leoveanu (2013, 
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p.45) claims that, based on the rationalist model, “the decision maker must take the 
decision at the right time” and “for adopting a decision, decision makers do not 
possess the right tools for them, to make future projections of all the effects of a 
decision”. The notion of this study is that decision making needs to be aligned with 
time in order to have positive results of the taken decision.  
From reading the views of the researchers presented above (Yassine & Chelst, 
2002; Ullman, 2002; Leoveanu, 2013; Bozeman & Pandey, 2003; Becker et al., 
2007; Nutt, 2005), many will probably agree with the notion that DSS is best applied 
for improving service delivery as technical content and technological support for 
strategic management.  
Albescu, Pugna and Paraschiv (2008) state that people are living in a knowledge-
based economy, and that this demands rapid refinement of policies and strategies 
that incorporate the elements of BI and KM embedded with technological support for 
strategic management. These authors argue that the knowledge-based economy 
has put tremendous pressure on modern enterprises, which face the predicament of 
responding to the “sophistication of competitors, customers and suppliers, 
globalisation of business, international competition”, which require advancement of 
the adequate use of the information that is at their disposal (Albescu et al., 2008, 
p.5).  
In this regard, they advocate the adoption of IT solutions that integrate “structured 
data management (Business Intelligence) and unstructured content management 
(Knowledge Management)” to formulate a competitive intelligence. The public sector 
lags behind when it comes to the adoption of advanced IT solutions such as DSS 
and KM. This is particularly true in South Africa.  
Although, both qualitative and quantitative studies have been conducted on 
improving public sector service provision, the evidence suggests that solutions have 
been ineffective as for the past two decades citizens have been protesting about the 
same issues. If KM is implemented, these protests may be minimised.  
When it comes to the topic of competitive intelligence, I would like to share some of 
the findings from the scientometric analysis conducted for the current study, which 
suggest that the first publication regarding BI 40 years ago called for competitive BI 
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systems (Cleland & King, 1975). Since the current study viewed the progression of 
BI over the past 40 years using the Scopus database, the study noted that the study 
of Cleland and King, which was conducted in 1975, proposed the Competitive 
Intelligence Cycle model, which originates from the “improvement through feedback” 
perspective. 
This Cleland and King (1975) study subscribes to the notion that the feedback of 
citizens will enable public service organisations to be in a better position to enhance 
service delivery. Figure 3.4 presents the elements of the Competitive Intelligence 
Cycle.  
 
Figure 3. 4: Competitive Intelligence Cycle 
Source: Cleland and King (1975, p.21) 
The thinking behind this model is that an organisation needs to start with 
establishing its intelligence and information requirements. For this reason, the 
intelligence cycle presents a continuous process that is enhanced by the feedback 
approach. Likewise, service-delivery improvement would benefit from a technique of 
continuous improvement through the feedback of citizens that enables managers to 
identify the gaps and redesign service processes that result in quality service 
delivery. Albescu et al. (2008, p.5) advocate the adoption of IT solutions that 
integrate structured data management or BI and unstructured content management 
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of KM. Albescu et al. (2008) neglect to provide methods for achieving this. However, 
Dhar and Stein (1997) suggest that data analysts should have a good knowledge of 
a range of techniques. Dhar and Stein (1997, p.193) put forward seven methods 
(techniques) for transforming corporate data into BI: “decision-support systems, 
genetic algorithms, neural networks, rule-based systems, fuzzy logic, case-based 
reasoning and machine learning”.  
They indicate the importance of establishing the appropriate applicable environment 
for these techniques, with usability and limitations (strengths and weakness) (Dhar & 
Stein, 1997). Jooste et al.’s (2014) study also advocates the usability evaluation for 
BI applications in order to determine the benefits of the adoption of BI.  
3.3.2. African Decision Support System context 
An overview of research regarding the adoption and usage of DSS to enhance 
service delivery and performance in Africa reveals a few major studies in this 
context. Owusu (2017, p.1) conducted an empirical study to evaluate the effects of 
adopting BI systems on the organisational performance of banks. According to 
Owusu’s study, the use of BI systems enables the “provision of a higher quality of 
information and eventually better support for decision-making” and “can assist a firm 
to discover new opportunities and also help in reengineering their operational 
activities” (2017, p.22).  
The study reports a rapid progression of BI tools in terms of the BI software market. 
In 2017 there was a forecast of $18.3 billion software market growth, with an 
estimated growth of $22.8 billion in the areas of Customer Relationships 
Management (CRM), Performance Management (PM) and Risk Management (RM) 
to name but a few. Owusu (2017, p.22) also notes the following benefits of the 
application of BI tools: 1) faster and more accurate reporting (81%); 2) an improved 
decision-making process (78%); 3) improved customer satisfaction (56%); 4) 
increased revenues (49%); and 5) savings in IT (40%). Owusu (2017) observes, 
however, that there are limited empirical studies in the IS field.  
The Independent Service Delivery Monitoring Networks (ISDMN) institute (2016) and 
Owusu (2017) studies report on the use of balanced scorecards (BSCs) for 
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monitoring public service delivery and performance in African countries. The ISDMN 
institute claims that the BSC Is a key monitoring method for local government 
service delivery that can be a multidimensional mechanism for defining, executing 
and managing policies at all levels, connecting goals, programs and activities with 
an organization's strategy and results (ISDMN, 2012). However, there are limitations 
associated with measurement, information and data-collection systems, which in 
some instances can lead to ineffective objectives.  
In addition, BSCs cannot be adapted to particular local government settings, which 
could undermine the needs of customers, citizens and stakeholders (ISDMN, 2012). 
The ISDMN institute claims that beside quality models such as the International 
Organization for Standardization (ISO), there are other techniques such as 
benchmarking best practices that ensure that customers and citizens are drawn into 
or engage with service delivery issues. 
 In terms of decision making, Marume, Ndudzo and Chikasha (2016, p.36) 
investigated administrative behaviour and explain “decision-making as the optimum 
rational choice that decisions are made at all levels of organisation” in Zimbabwe. 
However, this particular study neglects to outline particular administrative 
behaviour(s) and how these influence the making of decisions in the public 
administration. This means that their contribution to the field of study is only a 
general one.  
3.3.3. South African Decision Support Systems context 
In the South African context, a range of empirical studies pertaining to BI and DSS 
tools has been conducted. In 2017, Serumanga-Zake investigated the role of user 
satisfaction in implementing a BI system. This study aimed at identifying the 
moderating and mediating impact of user satisfaction on the relationship between 
quality of the system, knowledge quality and quality of service on the one side and 
perceived net benefits on the other (2017). The findings of this study suggest that 
the adoption and usage of BI have received considerable attention from 
organisations and researchers. Unfortunately, the study used case study strategies, 
which cannot be generalised to the entire country. 
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The case studies show BI developments in “South Africa’s socio-economic value 
chains” that serve as evidence of a revolution. At the same time, they indicate an 
insufficient number of empirical studies on the issue of end-user satisfaction from 
using BI systems (2017, p.2). Serumanga-Zake does not mention the empirical 
study by Jooste, Van Biljon and Mentz (2014), which provides a usability evaluation 
for BI applications from a user-support perspective.  
According to Jooste et al. (2014, p.32), “usability is one of the factors determining 
the optimal use and eventual benefit derived from BI applications” and “the value of 
BI is determined by measuring the efficiency of BI personnel, effective allocation of 
available resources, quality of BI products and user satisfaction”. This study 
highlights the importance of usability evaluation for BI tools, which more often than 
not is not taken into consideration at the user’s level, with some organisations 
making decisions to acquire these technologies at managerial level. Jooste et al. 
(2014) insist that for DSS is critically dependent on the availability of integrated, 
high-quality information coordinated and delivered in a timely and easy to 
understand manner for efficient, managerial decision making (2014).  
Interestingly, the above-mentioned studies highlight quality as the most important 
variable in all aspects of DDS. In 2009, Marshall and de la Harpe also explored this 
variable from decision making in the context of BI and data-quality sensitising in 
organisations that allow decisions to be challenged if the information is of poor 
quality. In the South African context, the focus of the study is useful in that even in 
2018 challenges are still encountered regarding the underlying factors that hinder 
the collection of accurate information for better decision making.  
Jooste et al.’s (2014) study found no BI usability evaluation guidelines from the 
literature review they conducted. As a result, they propose the use of the Software 
Usability Measurement Inventory (SUMI) standardised questionnaire, which is based 
on design rules that derive from design theory. Furthermore, their study emphasises 
elements of design evaluation, which they call heuristics evaluation and which 
involves' a small number of experts inspecting the system and evaluating the user 
interface against a list of accepted principles of usability (2014). In this context, the 
lesson learnt is that BI software tools can be used for the evaluation of customer 
satisfaction.  
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Another component of BI that has been investigated in the South African context is 
competitive intelligence (CI). In an empirical study, Cuyvers, Dumont, Viviers, 
Pelsmacker, Muller, Jegers and Saayman (2008) look at the exporting intensity and 
CI of exporting organisations.  
Their study revealed that CI derives from the marketing research discipline and there 
is a strong sense of CI understanding and application in South African exporting 
companies rather than in the export-intensive companies. Whereas the exporting 
companies are those companies that provides support to the exporters, meanwhile 
the export-intensive companies are the companies that focus on producing products 
by higher skilled employees.  In addition, the study observed that CI could be used 
as a strategic management instrument to improve the competitiveness of exporters. 
and for both strategic, long-term decision making and tactical immediate decision 
making (2008, p.95). It is evident that CI is one of the BI components with decision-
making capabilities. 
A study that is particularly relevant to the current study is the study by Hartley and 
Seymour (2015), which looked at the key success factors for implementing BI in 
public-sector organisations within South Africa (2015, p.249). Hartley and Seymour 
(2015) argue that the ability of the public sector to use BI to identify the needs of 
such citizens is a key factor in being able to match the services that the sector 
provides with the needs of citizens that require attention. The study advocates the 
application of BI for service-delivery interventions, with citizens’ feedback as a 
continual improvement intervention that gathers the views of the citizens regarding 
the performance of the rendered services.  
The findings are that there are three main factors that are key to the successful 
implementation of BI: training and support, strong business ownership and executive 
buy-in. Problems identified are the lack of organisational maturity, a gap in staff skills 
as a serious barrier and the absence of technological service accessibility to 
citizens. As a result, these authors emphasise that there is a need to pay serious 
attention to e-government projects in order to facilitate the use of digital technologies 
to create equal access to technological service and to close the skills gap. 
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In 2012, Cloete conducted an overview of South African progress regarding e-
government lessons from 2001 to 2011. This author noted the potential of digital 
systems for enhancing government and governance in a theoretical sense but in 
practice this potential has not been fulfilled. Seemingly the transformation of 
traditional government and governance into an electronic environment is still lagging 
behind of the applications of BI tools (Cloete, 2011).  
Cloete defines these three concepts as follows: “Government” refers to “the organs 
of state, as well as the governing functions, activities and operations”; e-government 
“comprises the operations of government through the use of electronic technologies 
including computers, the Internet and mobile and broadcasting technologies”; and 
governance is “the style and outcomes of interaction between government and 
society” (Cloete, 2011, p.129). The most important concept is good governance, 
which is defined as achievement of the most appropriate development policy 
objectives for the sustainable development of its society by mobilizing, applying and 
coordinating all available resources in the public , private and voluntary sectors, at 
local and abroad, in the most efficient, efficient and democratic way (Cloete, 2011). 
Cloete observes four stages in the transition of a public service from traditional 
“paper-based” services to digital services (Cloete, 2011, p.129).  
1) In the first stage online information is provided about regulatory and policy 
frameworks that govern the country and the availability of government 
services. Online provision of services runs parallel to walk-in service delivery 
centres and provides alternative electronic access to information. 
2) The second stage of e-government is a more dynamic, interactive and 
responsive digital communication capability between government and 
citizens, where interaction can take place via telephone or internet to obtain 
clarity about an issue, to submit documentation, or to schedule a service… 
3) The more advanced stage of e-government is the transaction-completion 
stage, where payments can be made electronically, and documents received 
via electronic means. 
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4) The last stage is the transformation stage where e-government outputs are 
transformed into e-governance outcomes in that public services and 
governance interactions are exclusively electronically mediated. 
According to Cloete, it is desirable for governments to reach the last stage as e-
government can improve quality of life, reduce cost and time for service delivery and 
enhance governance (2011, p.130).   
In South Africa, there have been calls for good governance and public participation 
and global institutes have investigated the calls at global level for formulating 
frameworks that can serve as guidelines for countries. The Chartered Institute of 
Public Finance and Accounting (CIPFA, 2013) has proposed a good governance 
framework called the “whole-system based approach” for the public sector, with the 
notion that the “fundamentals of good governance should apply equally to whole 
system within government, just as much as to individual entities” and entities 
referred to as organisations (CIPFA, 2013, p.8). This framework stipulates the 
mandate of governments and other public sector organisations as being “primarily 
accountable for their management and use of resources to those that provide the 
resources and those that depend on the resulting services”.  
The framework is based on the principle of promoting and developing strong 
governance in public sector organisations by setting a benchmark for good 
governance (CIPFA, 2013, p.8). According to the CIPFA (2013), the predicament 
faced by the public sector involves the application of codes and guidance, which 
they are often unable to achieve. The literature shows evidence of excellent policies, 
procedures and frameworks that have been developed in association with experts to 
govern both international, continental and local governments and public sector 
organisations. Despite these, citizens around the globe still face issues of 
accessibility of resources and lack of accountability and transparency from these 
entities. This is particularly true within the South African government.  
Protests have been recorded in African countries such as Nigeria and Egypt, where 
in some areas citizens live in extreme poverty owing to the lack of delivery of 
services, such as water and electricity that could enable these citizens to eradicate 
poverty. In the view of an Organisation for Economic Co-operation and Development 
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(OECD, 2015) study, the public sector lacks a “systems thinking” approach and the 
understanding of systems dynamics and socio-technical systems, which are often 
used in sustainability analyses. This means that no systematic overview regarding 
the use of systems approaches in the public sector exists. The process is also not 
formalised (OECD, 2015, p.4).  
The OECD (2015) study claims that there are few empirical studies regarding the 
strategies policy makers apply in cases of uncertainty and even fewer supportive 
documents associated with systems approaches in the public sector. In brief, the 
OECD (2015) calls upon public sector organisations to “build the capacity to become 
internally adaptive to the continuously changing circumstances” and put themselves 
in a better position to answer “how do we account for uncertainty while managing 
greater and still deliver effective services” (2015, p.4).  
The findings of the OECD (2015) suggest that systems approaches are increasing 
globally both in the private- and public sector, based on their capability of creating 
resilient governance and the ability to manage simple and complex challenges. This 
is because the traditional systems have limited capabilities of addressing complex 
situations.  
With the development of systems that enable effective public participation, “the voice 
of the customer” is heard, with citizens demanding tailored services and faster 
response. On the other hand, governments are experiencing an increase in the 
diversity of their populations, which is “forcing government to rethink service delivery 
boundaries and design solutions which take into account a broader set of actors and 
their relationship” (OECD, 2015, p.7). The above-mentioned views signal a new area 
of a digital service-delivery interventions approach, which enables the managing of 
diversity in the public sector. In fact, this approach has been put forward by the 
researcher in terms of managing staff; yet, here the OECD suggests its use for 
citizens. Adopting such an approach would mean that “processes that are unable to 
contend with or adapt to citizens participation will need to be fundamentally 
reworked” (OECD, 2015, p.7).  
For citizens’ engagement in public-service delivery, the United Nations Development 
Programme (UNDP, 2016) provides an outline of a world citizen engagement 
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programme, which would begin with the selection of the leaders and the fostering of 
their engagement in decision making in their communities.  
Citizens’ engagement  
“…gives people a voice in the development of process and enables them to 
speak up against injustices and discrimination. By fostering human 
capabilities contributes to people’s well-being and quality of life. From an 
instrumental perspective, citizen engagement is promoted as a means of 
achieving a range of development and governance goals, such as reduced 
corruption, improved public services increased social capital” (UNDP, 2016, 
p.4) 
The aforementioned study observes that there are three main actors: 1) citizens 
(social contract); 2) politicians (political accountability); and 3) public officials (social 
accountability). These last two actors are responsible to deliver quality services to 
citizens, with their decision-making perspectives influenced by their functionalities. 
For example, from a political view, decisions are politically motivated. This is why, in 
the public sector, decision-making processes take longer as they are debated until 
the actors reach consensus. Moving to DSS, Heinrich (2009) investigated how the 
systems approach can be applied to implement a holistic transportation decision-
support system in the public sector. His study was based on the assumption that 
there is “an ever-increasing shortage of useful tools to guide decision-making and 
measure performance” in the transportation industry.  
From the government performance-management perspective, transportation is one 
of the important entities for the development of sustainable economic growth. To 
ensure this sustainability, according to Heinrich (2009, p.2), the South African 
government introduced the Public Finance Management Act (PFMA), which “is 
concerned with the efficient and effective management of state resources” and 
requires government institutions to provide reports on financial and non-financial 
information.  
The interesting aspect of Heinrich’s study for the current study is the focus on 
“developing a data acquisition system” with the adoption of a systems thinking 
approach (Heinrich, 2009, p.4), based on the argument that measuring 
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transportation performance holistically requires an integrated approach. His study 
claims that an integrated DSS is essential for cost reduction and enhancement of 
services and to apply “systems thinking/theory to develop an integrated cost-
effectiveness framework for improving policy/decision making at top level”. Looking 
at the studies reviewed above, it can be said that the DSS has gained serious 
attention in the South African public sector and academia.  
Lamprecht and Grobbelaar (2017) developed a DSS framework for localisation 
investment selection in the South African context. This framework serves as a guide 
for localisation decision making, uses a “Multi-criteria decision analysis” (MCDA) 
process and is used to develop a model applied to a biometric identity management 
system (Lamprecht & Grobbelaar, 2017, p.165). The authors focus on local content 
development and localisation of South African products. Consequently, they point 
out that coming up with localisation strategies is vital. As a result, they propose a 
“generic decision support framework to guide the decision-making process in 
selecting optimal localisation investment opportunities” and to facilitate local strategy 
development.  
3.4. Current Theories, Models and Methods of DSS and Decision Making 
This section presents studies from the period 2014–2018; that is, research that has 
been undertaken in the past five years. Current theories, models and methods of 
DSS and decision making are examined from the international, African and South 
African perspectives.  
3.4.1. International context of Decision Support Systems 
Antoniadis et al. (2014, p.299) investigated the adoption and usage of enterprise 
resource planning (ERP) by small and medium-sized enterprises (SMEs) with the 
notion that BI tools can promote the spread of knowledge and ensure that sound 
business decision-making processes are followed. The study revealed that BI 
capabilities related to data were considered to be of importance in terms of reporting 
and that “organisational and operational factors such as culture, strategy, leadership, 
learning, and quality management, as well as strategic orientation of a firm, are 
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significantly affecting the implementation and integration of sophisticated business 
intelligence systems” (Antoniadis et al., 2014, p.299).  
Weider and Ossimitz (2015) investigated the impact of BI on the quality of decision 
making in an effort to confirm Antoniadis et al.’s (2014, p.299) notion that BI 
encourages knowledge diffusion and sound business decision-making processes.  
Weider and Ossimitz’s (2015, p.1164) findings suggest that there is a difference 
between contemporary BI systems and DSS in terms of the management of 
structured and unstructured data; enabling new forms of fact-based DSS; new 
opportunities for knowledge discovery (e.g. data mining); and new ways of 
interrogating data and delivering information. The last involves automatic distribution 
to or self-service from pervasive computing devices. The study put forward a 
mediation model called “Partial Least Square” (PLS) for modelling, which the authors 
claim is appropriate for “small sample size” and “soft distributional assumptions and 
non-parametric prediction-oriented model evaluation measures” (Weider & Ossimitz, 
2015, p.1167).  
From the data and information quality point of view, the study confirms that there is a 
relationship between information theory, management science and decision science. 
This relationship offers sufficient evidence that the spread of BI requires “cross-
functional management to ensure tight collaboration between users of the 
information (decision makers) and IT, and adherence to data and information 
standards” (Weider & Ossimitz, 2015, p.1165). In order to fulfil this type of 
management, the authors suggest that there is a need for a social media platform 
that would facilitate the collaboration of the various stakeholders and could be used 
to disseminate or share information and knowledge.  
Karakiza (2015) confirms that the advancement of technologies and the demand for 
quick responses have led to the use of social media as a way of communicating 
effectively with people.   
This author is of the opinion that we are living in the era of digital citizens who 
constantly use social media and this forces government to interact through such 
platforms. Moreover, different types of social media are used to provide access to 
self-service, engagement with public issues, participation in decision-making and 
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organisational collaboration. “Social media can be grouped in two broad categories 
depending on their main purpose: a) expressive social media where users express 
themselves by sharing text, video, picture, music, and b) collaborative social media 
where users share knowledge and content, in general, and work together for a 
common goal” (Karakiza, 2015, p.385). Karakiza’s (2015) study contribution is the 
Open Government Model, which has five stages as depicted below. 
 
Figure 3. 5: Open Government Model                  Source: Karakiza (2015, p.388) 
The terms M-Government refers to mobile government and U-Government refers to 
ubiquitous government. According to Karakiza (2015), most e-government models 
inadequately address the key elements of open government, which are considered 
to be “transparent, accessible and responsive governance systems, where 
information is necessary”. The proposed model seeks to address the identified gaps, 
such as government data integration, regarding the use of social media in the public 
sector through the capabilities of Web 2.0 (refers to the second generation of world 
wide web level). Essentially, the argument is that social media possesses the 
abilities to mend the relationship between government and its citizens and increase 
public engagement (Karakiza, 2015, p.385).  
Nycz and Polkowski (2015, p.301) investigated the role of BI in a local government 
unit in Poland with the notion that currently not many solutions are available that can 
be applied in local government units. These authors strongly argue that in Poland 
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few solutions are applicable in the context of the public sector and even fewer at 
local government or municipal level. They also confirm that not much research has 
been conducted on the adoption of BI within these sectors (Nycz & Polkowski, 2015, 
p.302).   
Their study found that “effective management of public institutions is currently one of 
the biggest challenges modern economies face” (2015, p.302). Within this context 
their findings suggest that BI technology should be used to support local authorities 
in their decision-making processes (2015, p.302). 
The underlying assumption of the current study – that the application of BI tools such 
as DSS leads to better decision making – supports this finding. Nycz and Polkowski 
put forward two differing perspectives of the implementation of BI. From an academic 
perspective, their study provides a “theoretical account of solution weakness in 
management control functions” whereas from the perspective of a practitioner, the 
study advises “managers to set realistic expectations of BI solutions to successfully 
develop in reality” (2015, p.309). 
Seemingly the use of BI in decision making has attracted many researchers and 
economies and is gaining popularity in the public sector, especially in local 
government. An example of this research is the study by Ngah et al. (2015), which 
explored decision-making processes within local government in Malaysia through the 
use of a conceptual and theoretical framework. Their study contributes a decision-
making model at local government level with a specific focus on councillors (as 
decision-makers).  
In accordance with the assumption that public organisation officials display an array 
of identities and motives that may foster or hold back the achievement of the 
collective mission, this model intends to improve current local government decision-
making processes and make them more inclusive and effective. This is achieved by 
increasing the role of councillors and strengthening strategic partnerships by 
collaborating with other stakeholders (Ngah et al., 2015, p.2). The model is 
presented in Annexure 3.1 Proposed Decision-Making Model, which illustrates how 
collaborations can bring about strategic partnerships that enhance decision-making 
processes that take into account all the actors.  
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BI in a government-driven environment has been investigated in Ireland by Wowczko 
(2016). According to this author, the primary aim of the public sector is to render 
services to citizens on time and within budget. This requires continuous decision-
making through bargained and political influences.  
At the same time public sector organisations nowadays are expected to decrease 
operational costs and increase service quality through the adoption and use of BI 
(Wowczko, 2016, p.1108). This author further claims that, although BI has been 
reported positively from a business perspective, the public sector is overlooking its 
worth (2016, p.1108).  
Mounica (2016, p.15) is of the opinion that BI tools help organisations to make fast 
and timely decisions, empower their staff, and provide accurate and usable 
information. In short, there is a strong possibility that within the public service such 
results might enhance operational performance or provide new information for 
forecasting, especially the needed budget for the next financial year.   
3.4.2. Measuring performance in the public sector 
According to Mihaiu (2014, p.40), measuring performance in the public sector is 
necessary for eliminating speculative performance and achieving performance that is 
sustainable instead. To achieve this, performance measurement “must take into 
account the efficiency, effectiveness, economy, financial performance, quality of 
service, the fulfilment of social and environmental requirements”. With these aims in 
mind, Mihaiu (2014) suggests that no single model can measure the performance of 
public organisations. Her study also found that, in practice, measuring performance 
in the public sector is problematic owing to the lack of necessary information to be 
measured.  
Regarding good governance, Branzas and Radu (2015) believe that among other 
drivers CI, from which the transformation of the public management process derives, 
embodies the decision-making system. They further emphasise that “public 
managers should focus on implementing professional management, relevant criteria 
for performance, promoting disaggregation of hierarchical structures, and stimulating 
competition within public services” (Branzas & Radu, 2015, p.696). Interestingly, 
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their study sheds some light on the Romanian Government approach to 
transformation of the public management process, which incorporates 
“regionalisation”. They define this as:  
“…a system by which the responsibility for policy design and 
implementation is distributed among different levels of government and 
special purpose local institutions (private associations, pacts among 
several local authorities, districts and cooperation projects within national 
borders or across national borders, public-private partnership)” (2015, 
p.696) 
Even more important, the regionalisation context assumes that the process will bring 
with it shifts in public administration so that the organisation may gain: an 
autonomous decision-making process; local key performance indicators; key account 
managers instead of public servants; transparency in terms of resources allocation; 
and effective multi-annual budget planning. Lastly, Branzas and Radu’s (2015) study 
provides us with three decisional subsystems. These are private investment, which 
suggests that public managers should delegate decision power to employees while 
preventing political influence or personal interest; European Union (EU) funding 
opportunities, by seeking foreign investors through project proposals; and public 
marketing, with consultancy in marketing a necessity. These findings stress the 
importance of transparent public management processes in order to build a 
sustainable CI that incorporates techniques on decisional and informational 
subsystems. Even more important is the protection of the gathered knowledge and 
dissemination of this knowledge to the public.  
The study’s view is that the public management process is critical to the facilitation of 
performance monitoring and measuring in the public sector. Failure to define and 
map these processes influences the expected outcomes and the articulation of the 
impact of each process on another. In the view of experts on performance 
measurement in public sector organisations, performance measurement models are 
not easily adaptable to public sector organisations because these organisations are 
process rather than result oriented (Balaboniene & Vecerskiene, 2015). An 
alternative view is that: 
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“…all the functions of the public section organisation are interrelated and 
oriented to satisfaction of public interests, the satisfaction of the public 
interests and needs on the capacity of the public sector organisation to 
plan, to prepare and make decisions effectively, and control the 
implementation of such decisions.” (Balaboniene & Vecerskiene, 2015, 
p.315)  
As a result, these experts advocate the adoption of a “complex combination of 
performance measurement methods”, with the notion that these methods could 
address the “core decisions of the organisation in the public sector, induce 
development of internal processes, increase the employees’ motivation for 
improvement and would serve as a tool to define the entity’s improvement as any 
organisation” (Balaboniene & Vecerskiene, 2015, p.314). Balaboniene and 
Vecerskiene point to the importance of performance measurement as enabling 
public organisations to assess their status quo and make well-informed decisions 
that will continuously improve the quality of their service offering. 
With this in mind, Balaboniene and Vecerskiene (2015) insist that public 
organisations should consider adopting the European Foundation for Quality 
Management (EFQM) model, which includes the continuous performance 
management process.  
Balaboniene and Vecerskiene (2015) argue that while the EFQM is a diagnostic tool 
designed to measure and improve performance, it also eliminates daily problems as 
the organisation’s success depends on its performance results (2015, p.318). In 
drawing these conclusions, Balaboniene and Vecerskiene (2015, p.319) state that 
the main functions of a performance measurement system are “to provide 
information that would allow improving the performance of organisations in the public 
sector, and to account for the funds”. However, their most important argument is 
that:  
“The performance measurement system in the organisations of the public 
sector should be based on the objectives set by strategic plans and it 
should measure their achievement. In such a way the preconditions are 
created for systemic observation of performance processes of organisation 
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in public sector section by collecting the information necessary to describe 
the present situation and to foresee the changes in case some tasks have 
not been implemented.” (Balaboniene & Vecerskiene, 2015, p.320) 
There is clear evidence that performance measurement is pivotal, based on the 
views of scholars such as Mihaiu (2014), Branzas and Radu (2015) and Balaboniene 
and Vecerskiene (2015), who have provided empirical studies that juxtapose models 
and frameworks that govern the philosophy of measuring performance in public 
sector organisations. 
All of these studies point to the need for data and information to execute 
performance measurement successfully. Unfortunately, public sector organisations 
are drowning in enormous amounts of data that need to be transformed into 
information for better performance measuring so that they can make well-informed 
decisions about the future.  
In the public sector context, how to address the issues of dissatisfied citizens and 
complaints regarding the quality of rendered services is a challenge. Anna and 
Nikolay (2015), who conducted a study on the position of data in the public sector of 
the Russian Federation, observe that these issues are associated with big data and 
then big data analytics. They perceive that 90% of the information received by public 
sector organisations takes the form of unstructured data. The inability of these 
organisations to analyse this data disadvantages them in that they are unable to 
make adequate decisions. 
Moreover, the data could contain useful information about citizens (Anna & Nikolay, 
2015, p.905). From this perspective, inaccurate data has serious implications for 
performance measurement and decision-making. Anna and Nikolay’s (2015) study 
triggered the need to investigate “how can using big data to help them overcome 
governmental challenges and make the lives of their citizens better?” (2015, p.905). 
The findings of this study suggest that the use of geo-data could enable the public 
sector to obtain the comments or feedback of citizens regarding the rendered 
services, which could be viewed as performance measurement from the perspective 
of the client. The following big-data capabilities were established in public sector 
organisations in the Russian Federation: 
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 “Deep analysis of the macroeconomic development of the country under 
globalisation and world integration tendency. 
 Forecasting of the socio-economic development indicators in the country and 
regions. 
 Social regularity and trend detection. 
 Decision-making information support. 
 Social tensions monitoring. 
 Data harmonisation.” (Anna & Nikolay, 2015, pp.905-906) 
To summarise, Anna and Nikolay’s findings, they discovered that citizens around the 
world call for an open government strategy that enables openness; transparency; an 
effective, quick response to demand; accountability; and participation in public 
affairs. If governments put such a strategy in place, citizens will be in a better 
position to be informed and indirectly engaged in decision-making processes. 
However, the study also revealed the following hindrances that delay the progress of 
the use of big data: 
 “High cost of the complete solutions. 
 Lack of execute understanding of the importance of the data or our inability to 
process it. 
 Risk management, lack of methodological basis, complexity of data 
integration and data sharing, and data security.” (2015, p.910) 
In order to address these issues, Ann and Nikolay (2015) propose that public 
agencies should establish techniques of integrating disparate data sources and 
building analytics in order to transform the public sector environment into a data-
driven decision-making environment.  
With the notion that it is imperative to consider the public agencies since their 
entrusted by government as service providers to citizens. However, Silahtaroglu and 
Alayoglu (2016) posed a question which needs to consideration. Their 2016 
75 
 
empirical study used the views of executive managers in various sectors, which 
confirmed most researchers’ (Silahtaroglu and Alayoglu, 2016, p.209) notion that 
“…firms invest in data in order to extract valuable information and use it for 
operational, tactical, and strategic purposes”. In addition, the study indicated that the 
most used information systems tools in terms of analysis capabilities for top 
management decision-making are MIS, DSS and EIS. 
Silahtaroglu and Alayoglu (2016, p.210) describe big data as:  
“…a group of data gathered from different sources and in different formats 
such as text, image, voice or raster. These data may be collected from 
social media such as Facebook, Twitter Instagram, transactional databases 
of corporates, blogs on the Internet or voids and voice records.”   
Regarding whether managers should use BI and big data for strategic management, 
Silahtaroglu and Alayoglu’s (2016) findings show that managers avoid these tools 
and encounter challenges such as that in certain countries, particularly Turkey, “it is 
not possible to use these systems unless it is not supported by governments” 
(Silahtaroglu & Alayoglu, 2016, p.214). Taking a case in point, this means that the 
adoption and use of BI tools in the public sector within a country depends at 
government level. It is for this reason that the current study seeks to establish how 
the application of BI tools such as DSS can enhance the service delivery of the 
South African government.  
According to Gandomi and Haider (2015), big data has both gained popularity with 
and brought fear to various institutions (e.g. academic, municipal and corporate). 
These authors claim that the “leapfrogging of the discourse on big data to more 
popular outlets implies that a coherent understanding of the concept and its 
nomenclature is yet to develop” (2015, p.173). They view big data as consisting of 
“high-volume, high-velocity information assets that demand cost-effective, innovative 
forms of information processing for enhanced insight and decision making” (2015, 
p.138). 
Martinez (2017, p.5131) maintains that in terms of knowledge engineering there is a 
need to look beyond data acquisition and the way knowledge is presented and 
instead to “use available knowledge in order to empower and enhance the 
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capabilities of humans in making decisions in real-world applications”. This implies 
that although BI tools can extract data and transform it into knowledge, if there is a 
lack of capacity or an inability to utilise the information adequately for decision-
making then the adoption of the tool is questionable. This author describes BI as 
providing Intelligent Decision Support (IDS), which reveals that for some authors in 
this field the BI concept has become intertwined and combined with other concepts.  
Martinez’s (2017) findings suggest that it is of paramount importance for public-
service organisations to personalise and automate services, and that the services 
and systems should be able to offer a customised product or experience. Failure to 
do so might result in the loss of customers. According to Martinez’s philosophical 
thinking, there are three pillars of IDS: 
1) “Representation and modelling of individuals (and group) preferences, 
together with reasoning tools that allow to understand and use them in a 
fruitful manner; 
2) Sensible and personalised management of conflict information at different 
levels of abstraction; 
3) Understanding and representing people’s knowledge and skills as they 
evolve overtime, in order to predict or consider ahead of time the 
consequences of this evolution for the decision making process.” (Martinez, 
2017, p.5131) 
In brief, the above study puts forward that vast amounts of data are essential for IDS, 
although flat and unstructured data is not easily analysed by humans or machines 
because this requires both data-driven (or machine learning) tools and knowledge- 
and logic-based frameworks. Martinez (2017, p.5133) reports that: 
“The knowledge engineering steps contains all the technical, scientific, and 
social aspects that are involved in building such system, it is here where the 
synergy between the automated decision support system and human users 
arises – even assuming that the previous steps are solved, concocting a final 
product with these properties is a formidable task”.  
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In the view of Puklavec, Oliveira and Popovic (2018), understanding the 
determinants of the adoption stages of a BI system begins with an understanding of 
the current process that drives the technological innovation. 
In a broader sense, technological innovation requires extensive knowledge regarding 
the service design and offering in order to ensure that new systems do not deviate 
from the current processes. Public sector service design and offering are discussed 
in the next section.  
3.4.3. Service design and offering in the public sector 
Literature was consulted to develop a deep understanding of service design, in 
particular from the public sector’s point of view. Karwan and Markland (2006) 
suggest that service design has an interdisciplinary nature, which challenges 
researchers to recognise the complexity that requires adequate frameworks for 
adopting the technologies. This could be the reason why these authors claim that 
operations management has generally neglected to study the relationship between 
the crossing point of technology and service operations.  
Goldstein, Johnston, Duffy and Rao (2002, p.121) write that a “major challenge for 
service organisations is ensuring that decisions at each of these levels ( national 
level, local government level, or local municipalities level) are made consistently, 
focused on delivering the correct service to targeted customers”. They claim that the 
missing link in service design research is the service concept, which they define as 
having four dimensions: a) service operation – the manner in which a service is 
delivered to the customer; b) service experience –direct interaction experienced 
during the service offering; c) service outcome – the results or service offering; and 
d) value of the service – the perceived gain in the form of cost or added value. In line 
with their claim of the service concept as the missing link, these authors propose a 
service design planning model that enables service organisations to address the 
service concept thoroughly. This model is set out in Figure 3.6.  
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Figure 3. 6: Proposed service design planning model 
Source: Goldstein et al. (2002, p.126) 
In brief these authors emphasise that managers should establish the vision of the 
organisation in order to define the service concept before the design process, which 
derives from the service strategy. In their model, they indicate that the service 
delivery system inputs consist of people, technology, processes, physical facilities 
and equipment. Goldstein et al. (2002) find that performance measurement is 
compromised by the inability of organisations to set service standards and indicators 
to measure the service rendered. As a result, these authors also propose a service 
recovery model that intends to address the gaps. See Annexure B (Proposed service 
recovery model, Goldstein et al., 2002, p.130). 
The aspect of performance measurement is challenging because there are differing 
perspectives of service quality among citizens, with service quality perceived as 
perfection, consistency, compliance with policies and procedures, eliminating waste, 
fast delivery, providing a good and usable product, and delighting or pleasing 
customers, among other things.  
Karwan and Markland (2006) offer a challenge to Goldstein et al.’s (2002) service 
delivery planning model by emphasising the prominence of paying serious attention 
to public service operations to warrant their underlying argument to achieve “a better 
definition of strategy so as to capture the needs of citizens-users (the target market) 
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and the service being offered (the service concept) and more details on 
characteristics of the service delivery system” (Karwan & Markland, 2006, p.). 
Figure 3.7 depicts Karwan and Markland’s (2006) government services design 
planning model, which is adapted from Goldstein et al.’s (2002) service design 
planning model.   
 
Figure 3. 7: Government services design planning model 
Source: Karwan and Markland (2006, p.352) 
The government services design planning model is proposed on the basis that it will 
enhance the framework for government services, with a particular focus on the set 
standards that the performance of the rendered services to citizens should be 
measured against. In fact, the standards are imperative for all stakeholders and 
should serve as a guideline for governance service design processes, monitoring 
and evaluation, service delivery interventions and service delivery recovery in cases 
where gaps have been identified. It is acknowledged that in public-sector and service 
organisations it is difficult to articulate adequate standards that are aligned with the 
expectations of customers and citizens owing to their differing perceptions of quality 
service. 
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Yet, the elements of service design put forward by Goldstein et al. (2002) and 
Karwan and Markland (2006) should not be overlooked. This is especially true with 
the development of new technologies, as the proper foundation of a service design 
process is crucial for the successful adoption of BI tools and for building a 
sustainable development strategy for service delivery in the public sector as the 
appropriate service design process will also enable the public participation of citizens 
and relevant stakeholders.  
Moritz (2005) provides a broader understanding of the service design field and 
explains how it can be used by organisations to address the predicament of service 
delivery. His philosophical interpretation is that service design is an integrative field 
that “helps innovate (create new) or improve (existing) services, usable, desirable for 
clients and efficient as well as effective for organisations” (2005, p.45). In addition, “it 
is a field that designs complex and interactive experience, processes and systems. It 
involves expertise and experts from related fields and clients in the design process. 
It uses special processes, tools, and methods” (Moritz, 2005, p.45). With respect to 
service design as a discipline, Holmlid (2007) states that there has been inability on 
the part of organisations to understand the domain, which integrates management, 
operations and marketing. In fact, Holmlid’s view tends along the same lines as 
Moritz’s (2005) service design expertise model, which shows the multidisciplinary 
process and that stakeholders such as the research department, marketing 
department, management and design department should be involved in service 
design.   
In this regard, the most important finding of Moritz’s study, which is still relevant even 
in the 21st century, is that “…service design continues after the service is in use and 
monitors it for constant improvement” (Moritz, 2005, p.46). In view of the South 
African crisis of yearly protests, it is evident that the concept of service design is 
unexplored in terms of the stakeholders’ and actors’ involvement in service design 
processes to ensure that services meet the defined standards from the users’ 
perspective. Even more important is the involvement of internal departments to avoid 
conflicts of interest regarding expectations and perceptions of outcomes.  
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Certain stakeholders, in particular the IT department and top management, can be 
expected to look at the adoption of BI tools from a technical or strategic management 
point of view while overlooking the users’ perspective. This might result in the new 
tool(s) being rejected as not fitting user expectations. Therefore, there is a strong 
possibility that if service organisations can start with understanding the service 
design philosophy, they might succeed in designing quality services from the start to 
completion. 
Considering that service design is continual, it will be easy to design appropriate 
service delivery interventions that engage customers and citizens, which will have a 
significant impact on service quality performance.  
3.4.4. Fundamentals of the service design environment  
According to Holmlid (2007), it is difficult to combine design with technology to create 
service design in a business innovation and e-government environment as this 
requires an understanding of problem reframing and changing solutions. Mager and 
Sung (2011) investigated the designing of services from fundamentals research in 
the service design field. Their study provides clarity regarding the need for service 
design and the importance of its usage in the service organisation. It also provides 
insights for designers on how to apply the service design components. It seems that 
these authors (2011, p.1) agree with Moritz’s (2005) view when they state that 
“service design aims at designing services that are usable and desirable from the 
user perspective and efficient, effective and different from the provider perspective” 
(Mager & Sung, 2011, p.1). These authors suggest that such an approach is 
imperative for co-creation, which integrates all stakeholders such as users, experts 
and employees in the designing of services.  
In terms of academic fields, service design has been observed as fitting into the 
service science field and has been described as “a multidisciplinary viewpoint which 
includes perspectives of design, management, and science” (Mager & Sung, 2011, 
p.2). Mager and Sung’s (2011) findings also suggest the “integration of design 
thinking into service practices, processes or system, and the systematic research on 
customer and employee engagement into collaborative service design” (2011, p.2).  
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Their findings also indicate a need for “exploring the relationship between service 
design and some social change issues” and for discussing “the notions of 
transformation services and transformation design” and “the impact of social change 
on service design” (Mager & Sung, 2011, p.2). Along the same lines, seven key 
transformative principles were identified: “1) active citizens; 2) intervention at 
community scale; 3) building capacities and project partnerships; 4) redistributing 
power; 5) designing infrastructure and enabling platforms; 6) enhancing imagination 
and hope; 7) evaluating success and impact” (Mager & Sung, 2011, p.2).  
By adopting these principles, harmoniously designers will be in a better position “to 
become more flexible to what concerns their work and interventions while the 
societal transform is becoming increasingly explicit” (2011, p.2). Blackmon (2008) 
asserts that there is a correlation between design thinking and operations 
management, which incorporates the “resources and capabilities that are used to 
operationalise the strategic intent of the organisation” (p.27). She defines design 
thinking “as focusing on resources embodied in people and enacted at the level of 
routines, whilst operations thinking can be described as focused on resources 
embodied in non-human resources and enacted at the level of processes” (2008, 
p.27).  
From a slightly different perspective, Saco and Goncalves (2008, p.12) explain that 
service design “is a holistic approach that considers in an integrated way strategic, 
system, process, and touch-point design decisions” and “a systematic and iterative 
process that integrates user-oriented, team-based interdisciplinary approaches and 
methods in ever-learning cycles”. These authors also emphasise the four principles 
of design strategy as culture, talent, development, measure and reward. In addition, 
they contribute the concept of service science, management and engineering 
(SSME) from the service science perspective. 
In accordance with the above views of the service design field, the study observes 
that the service design field integrates multiple domains such as service science, 
management and engineering and embodies designing multi-interface service 
experiences: the service experience blueprint (SEB) (Patricio, Fisk & Cumba, 2008, 
p. 318). Patricio et al. (2008, p.319) argue that “…modern technology has 
revolutionised the way services are delivered” and “…this technology infusion 
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requires a multidisciplinary approach and has motivated researchers and 
practitioners to propose the service science, management, and engineering (SSME) 
initiative”. 
According to Patricio et al. (2008), the best approach is to incorporate the SEB 
method as a unified technique to integrate “management of the multi-interface 
service system” (2008, p.319). Furthermore, they argue that “service offerings have 
evolved to multiple-interface systems where technology plays a central role for both 
front-stage interactions and backstage support processes” (2008, p.319). As a result, 
in order to design excellent technology solutions software, engineers are forced to 
establish a deep understanding of customers’ needs expectations.  
The integration of technology into service design is a component that has been 
neglected. As the same time there is a need to articulate service design methods 
(Patricio et al. 2008). These author also (2008, p.320) presented three aspects of the 
service design environment, as follows: 
I. “From an operations perspective: service design can be defined as the 
specification for the detailed structure, infrastructure, and integration 
content of a service operations strategy. 
II. From a Human-computer interaction: interaction design involves system, 
building interactive prototypes and evaluating them in an iterative process 
until the final solution is reached. 
III. From an experience-oriented perspective: service design and management 
can be viewed as ‘orchestrating an integrated series of clues that 
collectively meet or exceed people’s emotional needs and expectations’.”  
Kazan (2011), in a study in which he explored the essentials of service design, 
concluded that service design has to do with a service system, which he defines as 
“…a collection of resources, economic entities, and services processes capable of 
engaging in and supporting one or more service events” (p.44). Kazan’s (2011) study 
revealed that the primary aim of design and engineering is to provide artificial 
solutions and service design and innovation within areas of importance since in most 
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developed countries’ 80 percent of the gross domestic product (GDP) comes from 
the service sector.  
Kazan’s (2011) contribution is the service design and operation lifecycle, called the 
“global service system lifecycle”, which consists of service commitment, service 
production, service availability, service delivery, service analysis and service 
termination. The critical element of the lifecycle is service production, which entails 
service provisioning, service infrastructure, availability of services, quality 
management and back-office process (Katzen, 2011, p.45). Within the lifecycle, 
while service availability addresses the availability of services, service analysis 
focuses on measuring services and identifying the value propositioning required for 
the continuity of service operations.  
These elements are vital for public-service organisations and agencies for the 
adoption of service design aspects because “all design is re-design” according to 
Wodehouse and Ion (2010, p.53). From this point of view, providing services means 
that services should be available at the stipulated time and that they should be 
measured for re-design (and continual improvement).  
Wodehouse and Ion (2010) maintain that conceptual design work requires 
information to harness creativity, but that there are challenges regarding the 
articulation of digital information, especially adequate approaches to this. 
Accordingly, they propose a technique for using data, intelligence, knowledge and 
wisdom (DIKW) in the context of the design team. Figure 3.8 presents this technique. 
Figure 3.8 depicts the structure of the design team with the key elements that 
integrate the use of information during the conceptual design. According to 
Wodehouse and Ion (2010), information systems and knowledge management 
literature has overlooked the concept of wisdom, which embodies the ability to judge 
and review other critical levels in the design context. In fact, the concept of wisdom 
synchronises the multidisciplinary aspect of service design since it is an integrative 
field that brings together experts from different sections or departments within an 
organisation.  
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Figure 3. 8: Information in the design team context  Source: Wodehouse and Ion 
(2010)  
In 2003, Aranda also noted a similar gap in the flexibility of service operations 
strategy in operations management literature. He argues that “operations should fit 
the requirements of a business by striving for consistency between business 
capabilities and policies, and business competitive advantages” (2003, p.1403). 
According to Aranda, service flexibility is often misunderstood – flexibility “is 
generally accepted as a useful tool to improve the competitive position of the firm, 
especially when related to the process of decision-making in technologies adoption 
and implementation” (2003, p.1403) and managers often look at machine flexibility 
rather than the flexibility of the entire system. His findings also suggest that 
“operations strategy determines the level of uncertainty to be supported by the 
service delivery system by adapting the different flexibility dimensions to 
environmental changes” (2003, p.1404).  
“Flexibility in services involves the introduction of new designs and services into the 
service delivery system quickly” and the ability to “adjust capacity rapidly, customise 
services, handle changes in the service mix quickly and handle variations in 
customer delivery schedules” (Aranda, p. 1404). In order to create service flexibility, 
IT has been widely adopted and implemented. However, as Aranda (2003, p.1405) 
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states “reengineering processes are easier to accomplish in a service delivery 
system” that incorporates the customer’s perspective and leads to self-service 
delivery systems. To summarise, the ever-changing service-delivery environment 
demands flexibility and agility from managers to adapt quickly to the needs of 
customers and pay serious attention to the processes.  
3.4.5. Process management and reengineering     
The measuring of performance in service organisations is made complex when 
process management techniques are not clearly articulated, and processes are not 
mapped. Papavassiliou, Mentzas and Abecker in their 2002 study observed that 
business process management (BPM) and business process reengineering (BPR) 
were considered vital because these concepts embodied “work flows and process, 
information flows and user, management and business practises, and staffing and 
resources”(2002, p.851). In 2013, Chmielarz, Zborowski and Biernikowicz also 
explored the importance of BPM.  
Their study revealed that process management is “a discipline comprising activities 
identifying, evaluating and analysing the existing processes performed in an 
organisation and their fit for accomplishment of strategic objective of the 
organisation” (2013, p.1079).  
Limam Mansar and Reijers (2007) present the business process redesign concept, 
which they claim is different from BPR in that it specifically focuses on process 
design, which incorporates a wider scope. However, van der Aalst and van Hee 
(1995) assert that business process redesign can also be referred to as 
“reengineering”, which they define as “the fundamental rethinking and radical 
redesign of business processes to achieve dramatic improvement in critical 
contemporary measures of performance such as costs, quality and speed” (p.1). 
Along the same lines, Limam Mansar and Reijers (2007) establish best practices in 
BPR, with a particular focus on usage and impact, in order to propose a BPR 
framework that can guide researchers in terms of business process in a redesign 
context. (See Figure 3.9.) 
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Figure 3. 9: Framework for BPR implementation 
Source: Limam, Mansar and Reijers (2007, p.196) 
The above framework depicts the six components that combine the aspects of BPR 
implementation (customers, products or services, operation view, behavioural view, 
population, technology and information). Using this model as a guideline, 
redesigning of services requires appropriate approaches that enable an organisation 
to design services that are welcomed by employees and customers.  
Ahmadi, Salamzadeh, Daraei and Akbari (2012) noticed in their study that 
organisational culture plays a vital role in service delivery, especially when it comes 
to flexibility of strategy implementation. Their findings suggest that “flexible cultures 
have to do more with policy formation and structural factors in implementation” 
(2012, p.286). Correspondingly, Chmielarz et al. (2013) write that organisational 
structure and culture have a direct impact on BPM.  
Considering that BPR depends on existing knowledge from BPM, if the processes 
are structural and culturally influenced then it will be difficult for an organisation to 
adopt BPR because of all the procedures and policies that need to be followed. From 
the public sector’s viewpoint, although service gaps can be identified or 
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communicated by citizens to initiate service-delivery interventions, they still need to 
be debated and voted on by all actors involved in decision-making. As a result, there 
may be delays that lead to citizens becoming impatient and demanding service-
delivery interventions to address poor service quality. Chmielarz et al.’s (2013) study 
revealed serious features of an organisation that emerged from BPM as being 
“technological development, technological state in an organisation, quality standards, 
management style, managerial staff and employees’ skills and knowledge, geo-
political factors”, to name but a few (2013, p.1081).  
In dealing with organisational culture, it is useful to highlight certain findings from 
Ahmadi et al.’s (2012) study – “organisation’s culture requires that managers 
recognise underlying dimensions of their corporate culture and its impact on 
employee-related variables such as satisfaction, commitment, cohesion, strategy 
implementation, performance” and “this will help managers and decision-makers 
build up a productive environment for the personnel consequently promote outputs in 
strategy implementation with higher degree of productivity” (p.287).    
Organisational culture has an important effect on the adoption and usage of BI tools 
in the public sector, in particular government organisations. It might be assumed that 
there is a lack of organisational culture from managerial level that is disseminated to 
the entire organisation. In fact, organisational culture is a strong concept or variable 
that serves as a determinant of whether the organisation will strive for excellence or 
not, and whether it will enhance productivity. Organisational culture represents “the 
shared philosophies, ideologies, values, assumptions, beliefs” and is “human 
invention that creates solidarity and meaning and inspires commitment and 
productivity” (Ahmadi et al., 2012, p.287).  
The application of BI tools for better decision-making in a service organisation 
depends on the organisational culture. For example, if employees are committed to 
enhancing productivity, they will try to find strategies, techniques, methods and best 
practices to do so, even if some of these approaches require the adoption and usage 
of advanced technologies. In other words, BPR is pivotal in public-sector 
organisations. The USAID presents an American perspective on this subject. USAID 
is of the opinion that BPR “allows organisations to make a quantum leap in the 
nature and level of their services and processes, by making radical changes and 
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eliminating duplicates and irrelevancies, which cause delays” (USAID, n.d, p.1). 
What really matters from this debate is the USAID proposed framework on how to 
implement BPR. The key success factors of BPR that need to be in place in order to 
implement the proposed BPR framework successfully are presented in Figure 3.10. 
 
Figure 3. 10: Key success factors of business process reengineering 
Source: USAID (n.d, p.1) 
Figure 3.10 indicates the key factors for the successful implementation of BPR in the 
public-sector organisation. In brief, if an organisation seeks to implement BPR, the 
key success factors as set out in Figure 3.10 serve as best practices, starting with 
ensuring that the radical change is linked with the strategic objectives of the 
organisation and endorsed by senior management through commitment to and 
conviction about the change management. This is followed by the selection and 
justification of the IT if there is a need to adopt technologies. 
The next factor, communication, is the most critical key success factor because in 
some instances BPR decisions are taken at managerial level without engaging the 
employees or the users’ perspective being considered. As a result, an organisation 
might experience resistance to the adoption of these changes owing to poor change 
management. If the intended BPR is communicated to the entire organisation, it 
becomes easier for management to empower the employees to adopt the change 
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(the next factor). This will make the employees ready for the change (the sixth factor) 
and they are more likely to embrace the change. By doing this, an organisation will 
be in a better position to put together an efficient work team, which is the last key 
success factor.  
From the researcher’s observation, in the South African public-service departments, 
some of the service delivery systems that are being used are replicated from 
developed countries, neglecting the fact that whatever works in these countries is not 
bound to work in South Africa. In addition, workforce-level employees, who render 
the services daily and are in a good position to select the right technological tool for 
service-delivery intervention, are often not consulted. Therefore, the USAID 
proposed BPR best practices and key success factors, with their emphasis on 
commitment and communication, seem appropriate for service organisations that are 
attempting to implement BPR. The USAID guidelines on how to implement BPR are 
presented in Figure 3.11. 
 
Figure 3. 11: How to implement business process reengineering 
Source: USAID (n.d, p.2)  
There are nine steps to be considered, as follows:  
1) Perception: This starts with management recognising that there is a problem 
pertaining to the services and that change is required to address or improve 
processes and the quality of services. 
1. Perception 
2. Diagnosis 
3. Current process 
analysis 
4. Redesign 
5. Determining the 
implementation 
requirements of the 
proposed work 
system 
6. Gap analysis 
7. Determining the 
expected impact 
8. Simulation 
9. Implementation 
and follow-up 
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The department should establish whether there is a need for the change 
through determining the size of the problem and the required interventions by 
examining the department’s ability to deliver to the needs and expectations of 
customers.  
2) Diagnosis: This step focuses on determining the current processes and 
subprocesses, which involve mapping the processes and designing workflow 
flowcharts to document the processes and procedures in order to obtain a 
better understanding of the work procedures. Thereafter, the department can 
identify the critical process for reengineering, depending on the severity of the 
problem according to the complaints or feedback of customers. Finally, the 
scope and priority process(es) to be reengineered first are determined. 
3) Current process analysis: This deals with determining the indicators needed 
to measure the effectiveness of existing processes, which intends to establish 
successes and failure by gathering data about each process, tool and 
employee’s performance at all levels. Then he data-checking processes are 
analysed and steps that are value-added and non-value-added determined. 
The customer complaints and requests must be taken to consideration in 
order to ensure that the process(es) or steps are reengineered.  
4) Redesign: The step 3 outcome of the current process analysis determines 
whether the organisation should redesign or not. If the answer is yes, a work 
system to redesign the process(es) must be created and aligned with the 
objectives of the organisation. This step also looks at options such as 
benchmarking, adoption of best practices, laws and regulations, policy and 
procedures, to name but a few elements. 
5) Determining the implementation requirements of the proposed work 
system: In this section, an organisation should create a conducive 
environment for successful redesigning processes by determining the 
necessary resources, such as human resources, tools and techniques.  
6) Gap analysis: It is imperative to determine the current existing human 
resources, technical skills and knowledge and compare these with the 
requirements for implementing the proposed work system to prevent 
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constraints. In this step, the organisation needs to establish whether some of 
the required skills will be outsourced or developed in-house. 
7) Determining the expected impact: The expected change must be examined 
through the use of the performance indicators identified in step 3. At this 
stage, a comparison study must be conducted to determine the value-added 
processes and non-value-added processes and to establish the cycle-time of 
the single service after modifications. In brief, this step is taken to determine 
whether the reengineered processes have yielded the expected results.  
8) Simulation: At this stage, the proposed work system must be verified or 
validated by actors such as the users or customers through simulation to 
verify whether the work system is a success or not. This exercise also 
enables an organisation to establish the time, cost and human resources 
needed to execute the final implementation of the BPR. 
9) Implementation and follow-up: The last stage, the implementation and 
follow-up, is important because some organisations are good at planning and 
yet bad at executing the BPR. The USAID proposes three factors for ensuring 
efficient implementation as: 
 “Management support for the work teams responsible for BPR, 
 Commitment to the action plan and adherence to the timetable, 
 Involving all employees in the targeted department/departments” (USAID, 
n.d., p.5). 
The aforementioned guidelines provide clear methods for implementing BPR in a 
public-sector organisation, which service organisations can adopt or test to 
determine whether they may be useful in their organisations particularly. 
Interestingly, the guidelines also reveal that BPR implementation embodies or 
integrates knowledge management and organisational learning during the 
redesigning processes, in particular from steps 2 to 6. 
These steps are used to determine an organisation’s existing knowledge, 
competencies and capabilities to learn and improve. This knowledge is then 
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documented for future reflection and continual improvement. This study’s view is that 
in public sector organisations, especially government entities, in South Africa 
challenges are experienced regarding process management and BPR when it comes 
to service delivery interventions. Even when systems and processes are revised, 
citizens still complain about poor service quality such as long queues and the system 
being offline for an entire day.  
This has been evident in the yearly protests to demand quality service delivery. 
However, interventions have been successfully implemented in some areas. Clearly, 
this raises a serious concern and suggests a need to investigate the core roots of the 
specific cases of failure and those of successes. By determining the factors that 
influence successful service delivery interventions in South Africa, we might 
minimise the protests and better the lives of citizens.  
3.4.6. Managing best practices and organisational diversity  
Building a sustainable organisational culture and competitive niche in public-service 
organisations is vital for the development of growth in a country’s GDP, which also 
attracts foreign investors. The repercussions of poor service quality and lack of 
service delivery are a negative impact on a country’s ranking in terms of global 
performance. For this reason, this study contends that public service organisations 
are unable to manage best practices and organisational diversity. Looking at the 
history of the South African government, there has been the tendency to change 
strategies when there is a change in leadership, which defeats the progress of 
existing strategies and undermines the existing best practices, which are often 
neglected because those who implemented them are no longer in power.  
According to the Trees (2012, p.1) research, it is essential to transfer internal best 
practices, which the institution defines “as a practice linked to measurably better 
outcome” and that enables an organisation “…to do something better, faster, or 
cheaper”. Best practices are a particularly powerful form of institutional knowledge in 
that they take information and data and put it in the context of real people and 
experience. By learning what works best in other parts of the organisation, 
experience, employees get theory, evidence, and expertise all wrapped into one. 
Best practices also help cut through employees’ natural resistance to change. It is 
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harder to ignore or dispute a new idea when it already is being used elsewhere to 
achieve superior results. Trees (2012) study suggests that transferring internal best 
practices requires change management techniques to address logistical, structural, 
and cultural issues that might hinder the transfer. In fact, resistance to change 
makes employees hold onto knowledge and refuse to share what they have learnt 
within the organisation. Such behaviour is detrimental to an organisation. 
Overcoming this behaviour or addressing resistance to change requires the 
intervention and support of senior management to win the buy-in of employees. More 
importantly, senior leaders need to address the following factors: 
 “the allocation of full-time resources to support the transfer process; 
 Clear, accessible documentation to explain the transfer and what is expected 
of participants; 
 Extensive ‘face-time’ and workshops to help participants assimilate the need 
for change and the alternative practices they might adopt; 
 Robust communications and visible success stories; 
 Compliance scorecards and visible reporting of adoption; and 
 The inclusion of best practices transfer in employee performance 
expectations” (Trees, 2012, p.1). 
The implementation of BPR requires clear guidance as per the industry or sector 
within which the organisation operates for the organisation to receive the perceived 
benefits that have been predicted as Onimole (2017, p.384) observes that a 
“…problem at management level in organisations is the failure to achieve the 
expected benefits from investments in equipment, training, organisation development 
inputs etc.”.  
Best practices should be transferred and preserved in a form of KM in order to build 
sustainable competitive positioning and advantage, and to ensure that changes are 
managed well so that the performance of the changes can be measured. In terms of 
responding to change, Onimole (2017, p.387) proposes four phases associated with 
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effective change, with the notion that it is imperative to understand attitudes to 
change:  
1. “acceptance of the role and contribution of the agent, consultant, systems 
analyst or any executive responsible for introducing change 
2. resolving the underlying fears or anxieties about change – (what’s going on? 
What is behind this? How am I likely to be affected?) 
3. Obtaining identification and commitment to specific action (what have I got to 
do to see this change is accepted?). 
4. building into the organisation a method of reappraising the effects of the 
current changes and modifying systems, organisation structure and 
management roles as required.”  
The adoption of best practices triggers change, particularly in the public sector since 
the environment is so diverse, with employees from different cultures. Bhatt (2017) 
argues that change management is needed to ensure that an organisation is well 
equipped to address resistance and create buy-in at all levels. According to Kreitz 
(2007), organisations are unable to manage organisational diversity. For this reason, 
organisational learning and KM must be used to handle change management in a 
proper manner to prevent resistance to change and create bad practices.  
Schultze and Leidner (2002, p.214) contextualise the study of KM in an IS domain by 
conveying that “organisations are implementing knowledge management practices 
and technologies on the premise of increasing their effectiveness, efficiency, and 
competitiveness”; yet, these assumptions about knowledge might be either positive 
or negative. Since knowledge “is a double-edged sword: while too little leads to 
inefficiencies, too much results in rigidities that tend to be counterproductive in a 
dynamically changing world” (Schultze & Leidner, 2017, p.214).  
These authors argue that, in terms of knowledge, which “too little might result in 
expensive mistakes” whereas “too much might result in unwanted accountability”. It 
is evident that knowledge is important for productivity enhancement and building a 
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culture of organisational learning. The next section presents the theories, model and 
methods that inform this study. 
3.5. Theories, Models and Methods used in this Study 
The aim of this study is to examine how BI tools can enhance decision-making and 
service performance in the South African public sector through the gathering of 
views of citizens as feedback pertaining to the quality of rendered services. In order 
to fulfil this aim, appropriate techniques were employed to ensure that all proposed 
methodologies, techniques and practices are warranted by the domain of the field of 
study. Consequently, a literature review of the BI field was conducted using a 
scientometric analysis to establish the progression of BI over the past 40 years 
(1975 until 2015).  
Through this technique, the study discovered that BI is positioned within the domain 
of IS. Thereafter, the literature review was conducted within the IS domain, with sub-
concepts, relevant journals and documents, and gurus in the BI field identified.  A 
thorough review of the theoretical literature was conducted to establish previous and 
current theories, frameworks, models and methods of BI applications in relation to 
better decision-making in public-sector service organisations, with the focus on 
government organisations.  
The epistemological model of conducting a literature review in the IS domain (see 
Figure 2.1) was applied to ensure consistency and compliance within the domain. 
Thus far, the following contributions have been followed regarding the applications of 
BI tools in the public sector:  
 Contribution 3: Theory building;  
 Contribution 4: Theory testing;  
 Contribution 5: Identification of research gaps; and  
 Contribution 6: Provision of a research agenda.  
Empirical studies were reviewed within these areas of research, with the meaning 
and capabilities of BI in relation to decision-making highlighted in Chapter 2. Within 
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the context of the public sector, the study observed challenges associated with 
public participation in decision-making processes (Marzuki, 2015). It was established 
that public administrators have been experiencing a higher demand regarding 
service level, which has a direct impact on job scope. At the same time, they are 
expected to reduce operational cost (Becker et al., 2007). 
The needs of public service organisations as identified in the empirical studies were 
to integrate systems in order to streamline processes to gather real-time data for 
decision-making with regard to forecasting service demand, decreasing manual 
tasks and reducing costs while improving service delivery. 
To meet these needs public-service organisations are acquiring DSS to making 
better decisions. Although looking at the applications, it is noted that BI uses DSS as 
an application and this explains why the concepts are often used interchangeably. In 
this study, DSS is viewed as a component of BI applications. In accordance with the 
need to develop a conceptual and theoretical framework, the study considered 
previous studies as well as theoretical views in order to identify models and theories 
that could ground and guide this study. The study also sought to ensure that the 
obtained theory and empirical facts were taken from credible studies to ensure the 
significance of the study (Knobloch, 2011; Ocholla & Le Roux, 2011).  
For Jabareen (2009), in the conceptual and theoretical analysis, a researcher needs 
to identify the ontological, epistemological and methodological assumptions, along 
with the methods related to the undertaken field of study or concept being studied. 
The scientometric analysis of the BI field allowed these key concepts to be identified, 
and they are discussed in Chapter 2. The literature revealed that the use of real-time 
business data is imperative and that BI addresses any shortfalls in this data “by 
providing software tools that are customised for end business users, and deliver 
business insights in real time at the point of decision” (Azvine et al., 2006, p.1).  
In this study, an adequate literature review, with many surveys about the application 
of BI and DSS for decision-making, particularly in the public sector and where 
possible in the South African context, is presented. The following studies form the 
basis for the undertaken study:  
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 Xu, Wang, Li, and Haghighi (2017) conducted a study to examine customer 
satisfaction and dissatisfaction regarding products and services in an 
Australian hotel through the use of social media, particularly online textual 
reviews. A text mining approach and latent semantic analysis were employed. 
 Karakiza (2015) conducted a literature review on the impact of social media in 
the public sector with a focus on Greece. 
 Silahtaroglu and Alayoglu (2016) conducted a survey amongst the top 
executives of firms from different sectors in Turkey. 
 Anna and Nikolay (2015) employed a survey on big data analytics in the 
public sector of the Russian Federation. 
 Boselli et al. (2011) conducted a literature review on public service 
intelligence, evaluating how the public sector could exploit DSS. 
 Balaboniene and Vecerskiene (2015) investigated the aspects of performance 
measurement in public-sector organisations in Lithuania through a literature 
review. 
 Weider and Ossimitz (2015) investigated the impact of BI on quality decision-
making in the Australian IT industry using a mediation model. 
 Jooste et al. (2014) conducted a usability evaluation of BI applications in the 
coal mining industry of South Africa from a user-support perspective through 
observation and heuristic evaluation.  
 Serumaga-Zake (2007) conducted a survey on the role of user satisfaction in 
implementing a BI system in South Africa from the private sector.  
 Hartley and Seymour (2015) investigated the key success factors for 
implementing BI in South African public-sector organisations.  
Notwithstanding the aforementioned references, this study could not identify any 
studies associated with the usage of social media and semantic analysis through the 
application of BI tools for service delivery interventions in the South African context.  
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It is observed that internationally, many studies have been conducted regarding the 
usage of BI and DSS in the public sector, although not specifically pertaining to 
service delivery intervention(s).  
Reflecting on the aim of this study, which is to examine how BI tools can enhance 
decision-making and service performance in the South African public sector through 
the gathering of views of citizens as feedback pertaining to the quality of rendered 
services, the study draws its perspectives from existing theories and frameworks that 
ground and guide it. 
Knobloch (2011, p.1) makes it clear that a conceptual framework “is a structure of 
what has been learned to best explain the natural progression of a phenomenon that 
is being studied” and that theoretical frameworks “are explanations about the 
phenomenon” and should provide the researcher with a “lens to view the world”. In 
this chapter, the researcher presents a detailed overview of relevant conceptual and 
theoretical frameworks. This presents a broad understanding of the phenomenon 
being studied and justifies the need for the study. Moreover, this research put the 
researcher in a better position to conduct the study, based on a critical analysis of 
the capabilities of BI, the factors affecting its implementation and the key factors for 
the successful implementation of BI across several industries as well as in the public 
sector.  
The literature review revealed hindrances to the successful implementation of BI 
applications, such as a lack of top management commitment and support. In 
addition, there were insufficient practical studies that demonstrate the 
implementation of BI applications using design theory, the appropriate theory for the 
IS domain in which BI is positioned. In brief, the aim of this study is to demonstrate 
how the relevant BI tools can serve as a service delivery intervention and enhance 
the decision-making process and performance management.  
In light of the low number of relevant studies with appropriate theories, in this study a 
prototype system is developed and tested for usability as well as to demonstrate the 
BI tools’ capabilities in relation to decision-making. From the prototype, a BI adoption 
and implementation model is formulated for a South African context. From this point 
of view, Karakiza’s (2015, p.385) open government model was considered, with the 
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notion that most e-government models are inadequate for addressing the key 
elements of open government, in particular with government data integration.  
The proposed model sought to address the identified gaps regarding the use of 
social media in the public sector. The government services design planning of 
Karwan and Markland (2006, p.352) and the USAID (n.d) proposed BPR best 
practices were also used in designing the prototype. This chapter also explores the 
appropriate theories associated with the designing of the prototype and the 
evaluation of its usability in the real world or naturalistic settings. Four theories were 
identified, which are described below.  
3.5.1. Design theory 
Design theory derives from DSR epistemology from the IS domain, which considers 
a study to be valid if it meets the requirements of design theories. Buckl, Matthes 
and Schweda (2010, p.2) are of the opinion that theories in the IS domain are 
designed for: “a) analysis and description, b) explaining, c) predicting, d) explaining 
and predicting, e) prescription” and are usually based in management sciences and 
engineering sciences (software engineering) and called design theories. Design 
theory declares that the design methods and techniques of developing design 
theories must be relevant and rigorous (Carlsson, 2006; Niehaves, 2007; Venable, 
2006; Iivari, 2007; Peffers, Tuunanen, Gengler, Rossi, Hui, Virtanen & Bragge, 
2006). According to Venable (2006), the product of DSR is a solution technology 
intervention or refinement of an existing system and evaluation of its usability in an 
organisational setting. 
Design theory was employed to design and develop the prototype following 
Carlsson’s (2006) DSR guidelines and Iivari’s (2007) ontology world view 3, which is 
about products of human social action, as the study addresses issues of social 
science. Computer simulation was considered the main instrument for testing the 
phenomenon under study and served as the end product of the study, as required by 
the IS domain. As Miah, Gammack and Kerr (2012, p.163) point out, DSR 
“addresses the requirements of innovative design development, solution modelling or 
problem solving, and the evaluation of design”. From this point of view, innovation 
diffusion theory (IDT), systems thinking theory and the unified theory of acceptance 
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and use of technology were considered crucial. These theories were each 
considered and adopted, as detailed below. 
3.5.2. Innovation Diffusion Theory (IDT) 
The innovative design development of this study sought to establish how DSS can 
enhance service performance and serve as a tool for service delivery interventions in 
the South African public sector, particularly in government departments. In the view 
of Miah et al. (2012, p.167):  
“For a DSS project to be relevant to the problem domain and therefore 
evaluated as being useful, development should represent the views of 
decision makers within the social and organisational context, who should 
have a clear analytical understanding of the target decision task and 
support strategies for solving the problem.” 
In terms of innovation theory, Roste (2005) proposes a theoretical framework in 
relation to innovation in the public sector, highlighting that innovation begins in a 
system that comprises people and organisations within a constrained framework. 
Equally, public-service organisations operate in an environment that is governed by 
policies and procedures with regulatory institutions, where usually decisions are 
debated and are politically motivated. According to Roste (2005, p.3), “innovation 
can be understood as an evolutionary process. In an evolutionary process of 
technological change there are ‘mechanisms’ that continuously select one type of 
technology instead of another or one from of behaviour instead of another.” This 
view supports the study’s underlying assumptions that public-sector organisations 
need to revolutionise their processes to ensure that demands and expectations 
pertaining to service delivery are met and exceeded through the use of advanced 
technologies.  
In addition, such a socio-technical system should be able to monitor, evaluate and 
report any nonconformities in order for the organisation to respond quickly before 
these issues result in undesirable protests. Interestingly, Roste (2005) contextualises 
innovation within the concept of public sectors as national systems of innovation, 
although he acknowledges that innovation in the public sector can be considered at 
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the regional level in a country as well. Along the same line, in this study the 
innovation of the national systems in question is the innovation in the current South 
African service delivery systems or mechanisms.  
In terms of IDT, Wani and Ali (2015, p.102) argue that “…an innovation or an 
innovative product or service is useless and fruitless until it is properly diffused to the 
final user” and the new product or services adopted and acknowledged by the user 
for further diffusion. This argument is not new as it has been advocated by design 
theory in a form of testing for usability of the product or prototype. This suggests that 
the IDT can be linked to design theory to increase the creditability of this study via 
triangulation and to validate the prototype. In fact, Wani and Ali further claim that IDT 
is “one of the strong theories to predict the diffusion of innovation in a social system” 
and they define diffusion as “…the process by which an innovation is communicated 
through certain channels over time among the members of a social system” (2015, 
p.102). 
In brief, diffusion was considered vital in this study since it supports the   adoption of 
the IT solution proposed by the IS domain. In fact, this theory led to the identification 
of the best BI tool for developing the study prototype. This tool was a BI software 
called PowerBI, which was selected as the leading tool in 2015 out of the top ten 
best BI tools, based on how it functions and its capabilities (Aronson, 1996).In 
addition, the PowerBI tool is juxtaposed with the social component of this study, 
which relates to the service delivery issues and the current social systems that deal 
with them in an attempt to address the issues raised by citizens.  
3.5.3. Systems thinking theory 
The second-last theory considered in developing the prototype for the present study 
was systems thinking theory. This theory derives from the field of system dynamics, 
which promotes ways of testing innovations within social systems (Aronson, 1996). 
Aronson affirms that:  
“Systems thinking allows people to make their understanding of social 
systems explicit and improve them in the same way that people can use 
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engineering principles to make explicit and improve their understanding of a 
mechanical system” (1996, p.1). 
This theory forces a researcher to view the undertaken investigation using a 
systematic lens, where all interactions or components are modularised and 
considered for analysis and it is established how these units affect the entire system. 
 Equally, the theory is used to understand how best a particular solution can address 
the issues, especially in the situation when the problem is complex with multiple 
actors. This study used systems thinking theory to develop a better understanding of 
the components of the service delivery system in South African and in general, with 
a view to developing service delivery interventions (IT solutions).  
3.5.4. Unified theory of acceptance and use of technology 
The last important theory considered is the unified theory of acceptance and use of 
technology. This theory was considered for testing the usability of the prototype as 
stipulated by design theory. The unified theory of acceptance and use of technology 
guidelines as depicted in Table 3.1 were adopted (van Schaik, 2009). 
Table 3. 1: Main components of the Unified Theory of Acceptance and Use of 
Technology 
Source: Van Schaik (2009, p.231) 
Component Description 
Performance expectancy Extent to which a user believes a 
system use will help achieving gains in 
task performance. 
Effort expectancy Extent to which the user believes that 
the system will be easy to use 
Social influence Extent to which the user believes that 
important others believe he or she 
should use the system. 
Behavioural intention User’s intention to use the system. 
Facilitating conditions Extent to which the user believes that 
an organisational and technical 
infrastructure exists to support system 
use 
User behaviour User’s rate of system use. 
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3.6. Conclusion 
In this chapter, the conceptual and theoretical framework is presented to justify the 
phenomenon being studied and highlight the conceptualised or framed theories that 
are grounded in previous studies (cf. Ocholla & Le Roux, 2011).  
The chapter presented the models, frameworks and theories that serve as a basic 
foundation for this study and broaden the study’s perspectives of the investigated 
phenomenon and the multidisciplinary domains to support the rationale for the study. 
What has been learnt in terms of BI application for decision-making and service 
delivery interventions was established from studies undertaken using theories, 
models and frameworks. A review of theory and research regarding the application 
of BI presented from the two differing perspectives of the private and public sectors,  
justify the philosophical thinking that informs this study. In terms of the private sector, 
it is noted that business depends on analysing data to discover knowledge about 
market trends with regard to the products and services offered to enhance 
productivity and the use of real-time business data is crucial. For businesses to 
survive, the right information must be accessible to the right people at the right time. 
For this reason, BI software tools are used to deliver business insights in real time at 
the point of decision-making through data mining. 
The study also observed that the strategic performance impact of IT adoption in the 
IS domain has received little attention. However, some businesses are using BI to 
save costs on obtaining data through data consolidation and achieve greater 
customer satisfaction and improved competitiveness. These businesses are 
experiencing a higher quality of information, better support for decision-making, BPR 
and support for achievement of strategic business goals from BI tools.  
Regarding the public sector, this chapter provided a glimpse of BI applications for 
better decision-making in service delivery interventions in this context. Research 
shows that around the world citizens are demanding quality services, more 
openness in government, accountability, accessibility, public engagement on 
decision-making and a quick response in addressing outstanding issues of poor 
service delivery. Consequently, public-sector organisations are adopting advanced 
technologies such as CRM, DSS, EIS, to name but a few, to respond to these 
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demands. The last section of this chapter presented the four theories that were 
considered for developing a prototype for this study: design theory, IDT, systems 
thinking theory and the unified theory of acceptance and use of technology.  
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CHAPTER FOUR: RESEARCH DESIGN AND METHODOLOGY 
4.1. Introduction  
This chapter highlights the appropriate epistemology and ontological assumptions 
that inform this study. The IS paradigm that fits the study is DSR, which is rooted in 
the engineering and sciences of the artificial. In addition, DSR uses practical IS 
design knowledge in the form of field-tested and grounded technical rules. Since the 
concepts of this study’ are rooted in engineering and the study as whole is in 
engineering management, DSR methodology is appropriate. The underpinning 
philosophy of this study, pragmatism, is discussed in conjunction with the nature of 
DSR’s innovative design development and problem solving.  
In accordance with the aims of this study, the appropriate epistemology is informed 
by the IS discipline. Hevner, Ram, March and Park (2004) claim that organisations 
implement IS to improve their effectiveness and efficiency. They suggest that the 
“capabilities of the information system and characteristics of the organisation, its 
work systems, its people, and its development and implementation methodologies 
together determine the extent to which that is achieved” (Hevner et al., 2004, p.76).  
In order to select and justify the appropriate epistemology for the study, it is 
necessary to outline the paradigms found in the BI field. This has been 
recommended by Niehaves (2007, p.2), who states, “A paradigm is understood as a 
distinct worldview based on certain epistemological and ontological assumptions”.  
Hevner et al. (2004) write that the IS discipline contains two paradigms: behavioural 
science and design science. These authors differentiate these worldviews as follows: 
the behavioural-science paradigm “…has its roots in natural science research 
methods” while the design science paradigm “has its roots in engineering and 
sciences of the artificial” (Hevner et al., 2004, p.76). In this study, DSR was selected 
as a paradigm, with the notion that it incorporates “practical IS design knowledge in 
the form of field-tested and grounded technical rules” (Carlsson, 2006, p.192), with 
Venable (2006:184) conceding that “design science has its roots in engineering and 
other applied sciences”. 
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As the concepts explored by  this study are rooted in engineering and the study as a 
whole concerns engineering management, the DSR methodology is appropriate. 
Venable’s (2006) proposed framework for creating a design science approach is 
considered appropriate for this study because of its four deliverables (refer to figure 
4.2): constructs, models, methods and instantiations. This framework is used in 
conjunction with Carlsson’s (2006) IS design research framework, which is also 
called IS design theory. Figure 4.1 depicts Carlsson’s (2006) IS research framework, 
which explicitly outlines all the key elements that constitute DSR. 
 
Figure 4. 1: IS research framework 
Source: Carlsson (2006, p.197) 
This study subscribes to Venable’s (2006) perspective of conducting design science, 
which outlines the nature of such an approach in the IS domain as along with the 
expected deliverables. 
In addition, Carlsson’s (2006) IS research framework provides a clear workflow for 
conducting research within the IS domain, as depicted in Figure 4.1. According to 
Gab, Koppenhagen, Biegel, Madche and Muller (2011, p.2), many studies have 
Knowledge 
Base 
Environment Relevance Rigor IS Research 
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attempted to “define the paradigmatic nature of information system research as a 
design science”, with a study by Iivari (2007, p.) revealing that DSR derives from the 
areas of computer science, software engineering and IS and that the epistemology of 
design science necessarily implies the notion of truth pragmatism as practical utility. 
In terms of IS epistemology, most researchers propose three levels of knowledge: 
conceptual knowledge, descriptive knowledge and prescriptive knowledge (Gab et 
al., 2011; Iivari, 2007). According to Gab et al. (2011, p.2): 
 “1) conceptual knowledge includes concepts, classification, and 
conceptual frameworks.  
2) Descriptive knowledge comprises observational facts, empirical 
regularities, theories and hypotheses. 3) Prescriptive knowledge builds on 
design product knowledge including characteristics of an artefact, e.g., 
idea, concept, style or behaviour and design process knowledge including 
technological norms and rules, determining how to achieve an intended 
outcome in a particular situation.”  
Iivari (2007) puts forward that the outcome of DSR is the building of IT artefacts, 
based on a sound ontology and typology of IT applications. He provides three 
ontologies: “World 1 is about material nature, World 2 about consciousness and 
mental states, and World 3 about products of human social action” (2007, p.41). 
What is interesting about his study is the meaning it gives to the concept of artefact. 
He claims that: “People and their lives are themselves artefacts, and the major 
material in that construction is technology.” Therefore, he suggests, our studies are 
more about “information technology use”, the “computational view of technology”, 
“the tool view of technology” and “technology as a variable”.   
Iivari (2007) claims that IT applications are defined by the functionality or role they 
serve. He identifies four functions: “technology as a labour substitution tool”, 
“technology as a productivity tool”, “technology as a social relations tool” and 
“technology as an information processing tool”. Moreover, these functions depend on 
“theory building, experimentation, observation and systems development, where 
systems development lies at the centre” (Iivari, 2007, p.44). It is from these views 
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that the study adopted the systems development approach to demonstrate the idea 
behind the use of BI software applications for service delivery interventions.  
With regard to the paradigm of the study, the term “paradigm” “describes a system of 
ideas, or world view, used by a community of researchers to generate knowledge. It 
is a set of assumptions, research strategies and criteria for rigour that are shared…” 
(Fossey, Harvey, McDermott & Davidson, 2002, p.717). The latter are imperative for 
establishing that paradigms are also research philosophies (meaning worldview of 
knowledge). Some of the more common or well-known paradigms are: 
a) Positivism paradigm: Eshlaghy, Chitsaz, Karimian and Charkhchi (2011, 
p.109) suggest that researchers who follow the positivist paradigm 
ontologically believe that “there is one understandable reality which can be 
conceived through natural unchangeable laws, rules and regulations”. 
Moreover, the researcher is subjected to scientific research methods in which 
values and bias have no effects on the undertaken study.  A study that follows 
this paradigm has the underlying philosophical assumption that reality can 
depend on the usability of solving real-life problems in the world. This makes 
positivism not appropriate as a paradigm for the current study.  
b) Interpretivism paradigm: This paradigm focuses primarily on “understanding 
and accounting for the meaning of human experiences and actions” and 
emphasises meanings inherent in human experience and action, regardless 
of their individual or collective origin (Fossey et al., 2002, p.720). The 
interpretivism paradigm is closer to the ontology or worldview that informs this 
study. However, this philosophy does not allow for the element of design 
theory in which reality needs to be demonstrated in the form of a prototype in 
order to explain social events and processes and the usability of the prototype 
tested to solve a problem.  
c) Pragmatism paradigm: According to Goldkuhl (2012), pragmatism is 
characteristic of a design research that intends to create interventions that will 
change, or interplay between, knowledge and action. Pragmatism focuses on 
the practical approach of bringing interventions into the real world rather than 
just observing. In this regard, pragmatism is aligned with the aim of this study, 
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which is to explore how BI (DSS) tools can enhance decision-making and 
service delivery performance in the South African public sector through 
gathering the views of citizens in support of service delivery interventions.  
This paradigm is also appropriate for the study’s additional aim of providing 
insights into the benefits of using social media for citizen engagement and 
Twitter data to gather citizens’ opinions to measure public-service delivery 
performance.  
d) Constructivism paradigm: Prasad (2008, p.4) is of the opinion that 
constructivist inquiry “involves explanation of the social events and processes 
within a given setting using multiple case studies”. This paradigm partial 
relates to the study’s explanatory aspect of the social issues and the 
processes of the departments associated with services delivery. However, the 
IS domain requires the incorporation of the practical approach to verify the 
proposed technological solution for usability. Therefore, constructivism 
paradigm is not appropriate for this study. 
e) Critical paradigm: This paradigm “derives from social, political and 
emancipatory traditions, in which knowledge is not seen as discovered by 
objective inquiry but as acquired through critical discourse and debate” 
(Fossey et al., 2002, p.720). In terms of the critical paradigm, the knowledge 
discovery is not support by design theories, which advocates an IT solution 
rather than the critical discourse and debate. As a result, the paradigm cannot 
be considered for this undertaken study. 
From the review of the above paradigms, it is clear that the underpinning philosophy 
of this study is pragmatism (cf. Carlsson, 2006; Gab et al., 2011; Iivari, 2007; Miah et 
al., 2012). This paradigm provides the study with the appropriate research approach, 
strategy, choices of research methods, time horizons, and techniques and 
procedures. According to Miah Gammack, and Kerr (2012, p.163), DSR 
“successfully addresses the requirements of innovative design development, solution 
modelling or problem solving, and the evaluation of design”. Even more importantly, 
these authors note that DSS is one of the areas of IS that has gained popularity and 
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that “there is a need to improve the quality and relevance of research into DSS 
development and evaluation” (2012, p.164).  
As a result, the contribution of Miah et al. (2012) to the body of knowledge is their 
exploration of the question: “How can a broader view of design research (socio-
technical design) contribute in an application design context of DSS development 
and evaluation?” From a DRS perspective, they express that research:  
“…seeks to create innovations that define the ideas, practices, technical 
capabilities and products through which the analysis design, 
implementation, management, and use of information systems can be 
effectively and efficiently accomplished” (Miah et al., 2012, p.165).  
Interestingly, Miah et al. (2012, p.166) enabled the researcher to refine the 
philosophy of this study in their encouragement to look at the social-technical 
approach to design within the IS discipline, which “looks at technology development 
and how it fits into the social system” and how it benefits the organisation and its 
users. This is what Moritz (2005) proposes from a service design’s perspective. The 
most important aspect of the social-technical approach, as described by Moritz 
(2005), is its four paradigms, which are functionalism, social relativism, 
neohumanism and radical structuralism. 
Of these paradigms, the most relevant to the study is social relativism, which “is 
concerned with understanding the social systems from the perspective of the 
participants and takes the view that reality is not ‘an absolute but is socially 
constructed’” (Miah et al., 2012, p.166). The study employed the social relativism 
paradigm on the basis that the study addressed social issues related to service 
delivery interventions. As a result, incorporating this element of the social-technical 
approach in this epistemology of the study was considered justified.  
In the IS community, there is uncertainty regarding what constitutes a study within 
the domain. Researchers claim that relevant theories exist, especially in the areas of 
engineering sciences (e.g. software engineering), management sciences and social 
sciences (Buckl et al., 2010). The current study combines all these multidisciplinary 
research domains, while BI derives from engineering sciences. Service delivery in 
the public sector links both management sciences and social sciences. The 
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appropriate theory aligned with DSR is design theory, which provides guidelines on 
“a) analysis and description, b) explaining, c) predicting, d) explaining and predicting, 
and prescription” (Buckl et al., 2010, p.2). 
In summary, the epistemological perspective of DRS “seeks to add new knowledge 
to the existing body of knowledge in terms of design theories” (Niehaves, 2007, p.7). 
Niehaves (2007, p.7) stresses that epistemology is concerned with how to achieve 
“true knowledge”. In this study relevant literature was consulted to ensure that the 
appropriate methodologies, techniques and practices were employed, in particular 
those that were aligned with the identified domain of the study field (BI). On the other 
hand, Carlsson (2006) claims that there is no clarity nor are there explicit discussions 
regarding the employment of particular ontological and epistemological assumptions 
in DSR, although it is noted that such research can be based on positivism, 
constructivism, traditional realism or pragmatism. In this study, pragmatism was 
chosen as the appropriate paradigm for the domain of IS design, as advocated by 
Hevner et al. (2004).  
Carlsson (2006, p.198) argues that the “aim of IS DSR is to develop practical 
knowledge for the design and realization of ‘IS initiatives’ or to be in the improvement 
of the performance of existing IS”. An IS initiative Carlsson (2006) describes as “the 
design and implantation of an intervention in a social-technical system where IS 
(including IT artefacts) are critical means for achieving the desired outcomes of the 
intervention” and “focus on how information technology and IS can be used to 
change (transform) an organisation or a network of organisations”. In accordance 
with these views, the study frame, through Carlsson’s (2006, p.197) IS research 
framework (refer to Figure 4.1), serves as a guideline for conducting the study 
through the underpinning domain for relevance and justification of the 
methodologies. It also enables the validation of the practical knowledge for the 
design and relevance of its realisation. The selected and justified paradigm and 
epistemology are described below. 
4.2. Paradigm 
The underpinning philosophy that informs this study is pragmatism, which holds that 
reality is constantly negotiated, debated and interpreted in light of its usefulness in 
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new unpredictable situations in the “context of solving real-world business problems” 
(Hevner & Chattrjeespelling, 2010, p.10). Iivari (2007), as mentioned earlier in the 
chapter, writes that DSR must be based on sound ontology and lists three types of 
worldview as being about 1 material nature; 2 consciousness; and 3 products of 
human social action (covering institutions and theories). Worldview 3 was considered 
appropriate for this study.  
These views are supported by the design theory philosophy, which requires 
naturalistic evaluation for the validity of the assumptions (Venable, Pries-Heje & 
Baskerville, 2012; Venable, 2006; Iivari, 2007 Peffers et al., 2006; Carlsson, 2006; 
Niehaves, 2007; Hevner and Chattrjee, 2010). Pourdehnad, Wexler and Wilson 
(2011) put forward the system and design-thinking paradigm as a collaborative 
technique for addressing challenges. These authors are of the opinion that design 
practice depends on how researchers view the world rather than science and 
technology. They suggest that the way people view the world frames their approach 
to problems as well as methods. According to these authors, “problems cannot be 
solved by the same level of thinking that created them”. They note that there are 
“misconceptions about the nature of change in social systems and their 
environments” owing to the confusion in solving problems nowadays (Pourdehnad et 
al., 2011, p.2).  
Pourdehnad et al.’s (2011) claim that problems are not solvable using the thinking 
that created them suggests that traditional organisations are incompetent to build 
capacity in terms of planning, methodologies and response strategies to attend to 
complex problems. Interestingly, public-service organisations in South Africa have 
faced challenges in articulating what exactly contributes to the so-called poor service 
delivery to citizens, in order to develop the appropriate strategies for addressing 
these complex issues. Pourdehnad et al. (2011) propose the use of metaphors in 
viewing the organisation and management, since this approach looks at human 
thinking and how people view their world. In this regard, they believe that the system 
and design-thinking approach is most appropriate as systems thinking 
“…replaces reductionism (the belief that everything can be reduced to 
individual parts), cause and effect (environment free theory of 
explanation), and determinism (fatalism) with expansionism (the system 
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can always be a sub-system of some larger system), producer-product 
(environment-full theory of explanation) and indeterminism (probabilistic 
thinking). Additionally, it replaces analysis (gain knowledge of the system 
by understanding its parts) with synthesis (explaining the role of the 
system in the larger system by understanding its parts). Analysis is useful 
for revealing how a system works but synthesis reveals why a system 
works the way it does” (Pourdehnad et al., 2011, p.3). 
The nature of systems thinking as described above provides a broader 
understanding or an overview of systems thinking. In fact, this theory is highlighted in 
Chapter 3 section as one of the theories that have been adopted in this study. In 
brief, “systems thinking is first and foremost a point of view and a methodology 
arising out of this viewpoint. It is a lens through which you can look at the world and 
that lens determines what you see. Also, it often determines what you do about what 
you see” (Pourdehnad et al. 2011, p.3).  
Design thinking in management is “referred to as applying a designer’s sensibility 
and methods to problem solving”. This worldview acknowledges that designers “have 
specific abilities to produce novel unexpected solutions, tolerate uncertainty, work 
with incomplete information, apply imagination and forethought to practical problems 
and use drawings and other modelling media as means of problem solving” 
(Pourdehnad et al., 2011, p.4). The study subscribes to Pourdehnad et al.’s 
worldview since this study attempts to solve practical problems that derive from the 
multiple disciplines of management science, computer science, political science and 
data science, in which different or integrated methods might be necessary to develop 
a solution.   
4.3. Epistemology 
Using a pragmatic epistemology means that the best method is the method that 
solves the problem and discovery is the way of finding a solution that eventually 
leads to change. In this regard, Carlsson (2006) observes that many researchers 
have pointed out that the appropriate research paradigm can be positivism, 
constructivism or pragmatism; it depends on the problem being investigated.  
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Choosing the best method for answering this study’s research questions and 
validating the underlying assumptions was guided by the field of study, which is IS. 
In this domain, the method identified that was considered appropriate was DSR (cf. 
Venable, 2006; Iivari, 2007; Peffers et al., 2006; Carlsson, 2006; Hevner & 
Chatterjee, 2010). The nature of IS epistemology is discussed in depth in Chapter 2 
and early on in this chapter sections. 
4.4. Theoretical Perspective 
In accordance with the underlying philosophical assumption or worldview seen as 
appropriate for this study, as described earlier on in this chapter, the theoretical 
perspective adopted by the study arises from the pragmatic paradigm and the design 
theory of the study’s main domain, IS. Accordingly, DSR was chosen as the 
appropriate research methodology, as indicated in Section 4.1. The literature 
consulted reveals that the outcome of DSR is a technology solution or prototype of 
the social-technical system (Niehaves, 2007). The DSR guidelines of Hevner and 
Chatterjee (2010, p.12) were followed in conjunction with Carlsson’s (2006) DSR 
framework. As discussed in Section 4.1, Venable (2006) proposes a framework or 
model for following a design science approach. His framework contains four 
deliverables: constructs, models, methods and instantiations, as shown in Figure 4.2. 
Figure 4.2 depicts the DSR techniques that Venable (2006) advocates for conducting 
design science: naturalistic evaluation, theory building, solution technology invention 
and artificial evaluation. These techniques indicate the nature of such an approach in 
the IS domain, which is aligned with the study’s philosophy. In terms of theory 
building, the study considered the problem theories to formulate the hypotheses for 
the study. 
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Figure 4. 2: A framework or model for following the design science approach 
Source: Venable (2006, p.185) 
4.5. Research Design 
Langen (2009, p.51) is of the opinion that a research design is “…a plan that 
describes how, when and where data is to be collected and analysed” and is thus the 
researcher’s overall tool for answering the research question. A mixed methods 
research design was considered an appropriate choice, based on the research 
paradigm that informed this study. According to Pool, Montgomery, Morar, and 
Mweemba (2010, p.3), “mixed methods” refers to the combination of qualitative and 
quantitative methods of data collection, which is often used “…to develop or evaluate 
the study tools and procedures; to examine different aspects of the research 
question; to broaden the scope of the research; and to triangulate results in order to 
get more accurate data”.  
A mixed-methods design was enforced by the multidisciplinary domains of the study 
variables (BI and decision-making) and the fact that the unit of analysis regarding the 
problem-solving techniques analysed required mixed methods of data collection and 
analysis. For example, public participation in the public sector is achieved through 
social media platforms, which are considered as online deliberation, whereby the 
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government engages with the public. In addition, social media nowadays is where 
most public-sector organisation documentation and reports are accessed.  
Another fact that led to the choice of a mixed-methods research design was that the 
main instrument of this study – computer simulation –derives from design theory and 
requires the aforementioned the mixed-methods approach for the heuristic 
(approach of problem solving through practical method(s)) evaluation of usability 
from the user’s point of view. It is imperative to distinguish the qualitative and 
quantitative aspects of this study. The qualitative technique refers to the sentiments 
of the citizen that were collected through the design prototype of data/textual mining. 
These views, opinion, and emotions of the citizens were further quantified for 
statistical purpose, which covered the quantitative aspect of the study.   
The following research mixed methods were employed: computer stimulation, social 
media tracking, online deliberation and document review. Most researchers are of 
the opinion that in IT research, the research method(s) used depend(s) on the 
application design needs of the IT artefacts – defined “…as system architecture, 
systems designs or software prototypes that are designed to demonstrate the 
applicability of the developed solution” (Miah et al., 2012, p.168). 
4.6. Research Strategy 
As a research strategy, the study adopted a single case study of South African public 
sector service organisations, with a particular focus on service delivery interventions. 
Eshlaghy et al. (2011, p.106) stress that a “case study includes a real situation 
provided extensively with care and research knowledge and it covers the facts about 
the real situation which includes the real people, and events happening in a real 
organisation”. Yin (2003, p.1) explains that case studies are explanatory and that 
case studies “are the preferred strategy when ‘how’ or ‘why’ questions are being 
posed, when the investigator has little control over events, and when the focus is on 
contemporary phenomena within some real-life context”. 
Importantly, the intentions of this study are to explore how BI (DSS) tools can 
enhance decision-making and facilitate service performance in the South African 
public sector through the gathering of views of citizens in support of service delivery 
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interventions and to provide insights into the benefits of using social media for citizen 
engagement and Twitter data to gather citizens’ sentiments to measure public 
service delivery performance. This suggests that the case study is a good research 
strategy for this study as Yin (2003, p.7) states that the “case study is preferred in 
examining contemporary events, but when the relevant behaviours cannot be 
manipulated”.  
Yin (2003) divides case studies into two types: exploratory and descriptive. The 
researcher is required to pay serious attention in selecting the appropriate case 
study design for their research to avoid the criticism associated with the traditional 
method. In terms of case study type, the exploratory case study was considered 
appropriate for addressing the “how “questions in the current research.  
Yin (2003, p.12) suggests that the purpose of the case study as a type of research 
strategy “is that it tries to illuminate a decision or set of decisions: why they were 
taken, how they were implemented, and with what result”. Yin compares the case 
study with other research strategies in terms of research questions, control of 
behavioural events and focus on contemporary events, as shown in Table 4.1. 
Table 4. 1 Table 4.1: Relevant situations for different research strategies 
Source: Yin (2003, p.5) 
Strategy 
Form of Research 
Question 
Requires 
Control of 
Behavioural 
Events? 
Focusses on 
Contemporary 
Events? 
Experiment  How, why? Yes  Yes 
Survey 
Who, what, where, how 
many, how much? 
No Yes 
Archival analysis 
Who, what, where, how 
many, how much? 
No  
Yes/No 
 
History How, why? No No 
Case study How, why? No Yes  
  
Table 4.1 shows that the research strategies that are linked to the how and why 
questions are the experiment and case study. In this study the behavioural events 
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cannot be control or manipulated. For this reason, the case study as an appropriate 
research strategy stands out.  
Denscombe (1998, p.30) asserts that the usefulness of a case study is “its focus on 
just one instance of the thing that is to be investigated” and the ability “to illuminate 
the general by looking at the particular”. Denscombe (1998, p.30) provides four 
advantages of using a case study as a research strategy, as follows:  
a) In-depth study: This involves being able to investigate things differently 
through various approaches rather than “the usual way” in order to gain a 
unique insight and to obtain an in-depth understanding of things and “discover 
things that might not become apparent through more superficial research” 
(Denscombe, 1998, p.30). 
 An in-depth approach to this study was considered as a matter of importance 
to triangulate the study methods and to ensure the relevance of the study to a 
broader audience. Moreover, it was considered useful for building a stronger 
argument since the phenomenon being studied is a real-world issue taken 
from a natural setting.   
b) Focus on relationship and process: The study aims to understand how 
things are interconnected and interrelated within the social context of the 
research problem since it is imperative to understand how the different parts 
come together. In this regard, a case study becomes the best research 
strategy. Denscombe (1998, p.30) argues that the case study approach 
“offers more chance than the survey approach of going into sufficient detail to 
unravel the complexities of a given situation” and “offers the opportunity to 
explain why certain outcomes might happen” and “the processes that explain 
the actual level of turnover”. In the current study, it is important to understand 
that the issues of service delivery in South Africa are more complex than 
might be expected because some citizen feedback might not relate to the 
actual rendered services but rather to perceptions of the ruling party, mayor or 
ward counsellors. This makes a broader understanding of the complexities of 
the nature of this investigated phenomenon necessary to ensure that the 
interpretations of the situation are appropriate.  
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c) Natural setting: According to Denscombe (1998), a case study deals with a 
“naturally occurring phenomenon” that existed before the study was 
conducted and will continue after the study has been completed.  
d) Multiple sources and multiple methods: Another strength of case studies is 
that they allow the researcher to adopt multiple sources and methods of data 
collection, such as observations, document analysis, questionnaires, focus 
groups, interviews and experiments (Denscombe, 1998). The researcher can 
also select the event(s), people and the organisation according to their 
relevance and in line with previous empirical studies. 
e) Theory building and theory testing: Denscombe (1998) suggests that 
theory building and theory can both use the case study approach to good 
effect.  
In this study context, Venable (2006) argues that the application of a BI in knowledge 
engineering can be investigated in a real organisation setting. The aforementioned 
advantages of the case study also serve as a guideline of conducting a case study 
and these case study characteristics (multiple sources, natural settings, holistic 
review, and relationship/processes) can contribute to the scope of the study.  It is 
also important to consider the disadvantages of the case study strategy in order to 
avoid these elements of the strategy. Denscombe (1998) notes the following 
disadvantages: 
1) The point at which the case study approach is most vulnerable to criticism is 
in relation to the credibility of generalisations made from its findings. The case 
study researcher needs to be particularly careful to allay suspicions and to 
demonstrate the extent to which the case is similar to, or contrasts with, 
others of its type;  
2) And if they may be unwarranted, case studies are often viewed as providing 
soft results. The methodology is accused of missing the level of rigor 
expected of study in the social sciences. This tends to go hand in hand with 
the case studies view that they focus on processes rather than measurable 
end products as based on qualitative data and methods of interpretation, 
rather than quantitative and statistical procedures; 
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3)  On the legitimate hand, it will prove difficult to describe the limits of the case 
in an absolute, clear-cut way. This presents difficulties in deciding which data 
sources to include in the case study and which ones to exclude 
4)  Negotiating access to case study environments can be a difficult aspect of 
the analysis process... in case studies, access to records, persons and 
conditions can raise ethical concerns such as confidentiality  
The above disadvantages were considered and taken seriously for triangulation of 
the undertaken study methods. These disadvantages were addressed as follows: 
number 1, credibility of generalisations, the study domain, IS, provided clear 
guidance regarding DSR in order to justify the findings of the undertaken study. In 
addition, to qualify a study’s relevance in IS, a researcher is required to test 
usefulness of the product through a prototype that demonstrates the usability of the 
system.  
Thus, this study adopted a single case with multiple cases and demonstrated the use 
of BI tools in previous empirical studies that formed a basis of this study in order to 
achieve credibility. Concerning disadvantage number 2, producing data that lacks 
rigour, based on design theory, which was described in Chapter 3, the criticism 
regarding lack of rigour was addressed in this study by providing applicable 
knowledge, as depicted in Figure 4.1, which details the IS research framework. 
Regarding disadvantage number 3, defining the boundaries of the case, the 
source of data to be collected was framed by the phenomenon under investigation – 
the feedback of citizens pertaining to the perceived quality of rendered services. This 
made what to include and what to exclude quite clear and the boundaries were 
explained in. Lastly, regarding disadvantage number 4, negotiating access to case 
study settings, there was no need to request access to the case study setting since 
the data was available on public domain platforms such as social media (Twitter, 
Facebook) and government websites (for official documents and reports). In brief, all 
these disadvantages were addressed by the domain framework that informed the 
undertaken study.  
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4.7. Research Population and Sampling 
Langen (2009) defines a population as complete number of units the data can be 
obtained from. The study targeted the South African public service departments that 
render specific social services such as water, electricity, housing, health services, 
safety and security, and home affairs. The appropriate sampling method for this type 
of population was considered to be purposive sampling. Devers and Frankel (2000, 
p.264) maintain that “…purposive sampling is often employed in qualitative research, 
with the aim to enhance understanding of selected individuals or group experience(s) 
or for developing theories and concepts”. 
The study used the purposive sampling to select the public service departments from 
which was collected, based on the assumptions that these departments might have 
rich data and that they rendered most social services. Initially five departments 
(home affairs, police services, social development, water and sanitation, and 
housing) were selected. However, the study discovered that the departments of 
social development, water and sanitation, and housing did not have specific 
hashtags designed to collect citizen views pertaining to service delivery.  
This made using these departments risky because the data gathered from them 
might be irrelevant for this study, with general tweets that had nothing to do with 
service delivery be possibly extracted. In order to avoid such a risk, the Department 
of Home Affairs and the South African Police Service were considered appropriate 
for data collection. These departments are described below.  
4.7.1. Department of Home Affairs  
This department’s mandate is to be “…the custodian of identity and civic status 
including citizenship; and to manage immigration securely and efficiently in the 
interest of economic development and national security” (Annual Performance Plan, 
2018, p.10). In addition, “…the purpose of civic services within the department is to 
ensure, efficient and accessible services and documents for citizens and lawful 
residents through the execution of the following core functions” (Annual Performance 
Plan, 2018, p.10): 
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a) Management of legislation relating to issuance of identity documents; births, 
marriages and deaths (BMD); passports and travel documents. 
b) Maintain secure, accurate, accessible systems (National Population Register 
and Home Affairs National Identification System) and data. 
c) Affirm and regulate official identity, civil status and the acquisition and loss of 
citizenship. 
d) Provide access to secure and efficient services and enabling documents” 
(Annual Performance Plan, 2018, p.10). 
With such a mandate, citizens’ feedback is essential for continually improving these 
services and addressing any outstanding issues or dissatisfaction of citizens that 
might lead to protests to demand quality services. Similarly, feedback is necessary to 
attend to national security matters, which can also be addressed through the 
application of BI tools.  
4.7.2. South African Police Service (SAPS)  
The mandate of the South African Police Service (SAPS) is to “prevent and combat 
anything that may threaten the safety and security of any community; investigate any 
crimes that threaten the safety and security of any community; ensure offenders are 
brought to justice; and participate in efforts to address the causes of crime” (SAPS, 
2018, p.1). The main goals of the SAPS are to: 
a) “provide police services that will ensure safer communities by reducing the 
number of serious crimes, contact crimes and trio crimes. 
b) Increase activities to prevent and combat border crime; increase the 
percentage of trial-ready case dockets for serious crime […]  
c) Improve the level of service delivery and accessibility to services by bringing 
SAPS service points closer to the communities” (SAPS, 2018, p.2). 
These goals have been challenging for the SAPS to achieve with the advancement 
of technologies, a huge increase in the national population, a lack of job creation and 
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a lack of resources. Banners displayed at protests often call for the improvement of 
the police services such as safety and security in the protesters’ communities and a 
quick response when crimes in progress are reported, to name but a few. Thus, the 
feedback of citizens can provide some insight into how these issues can be tackled 
through the two-way channels of communication between the police and concerned 
citizens.   
4.8. Data Collection and Interpretation 
4.8.1. Primary data (sentiment data) 
The primary data-collection procedures derive from Venable’s (2006) model for 
following the design science approach, which proposes a solution technology 
intervention, as depicted in Figure 4.2. For this intervention, the researcher needs to 
come up with an “enhancement or creation of a method, product, system, practice or 
technique” that intends to answer the research question(s) and address the 
phenomenon that is under investigation. A system prototype was developed to 
answer the research question:  
How can the application of BI (DSS) tools enhance decision-making and how can 
decisions be used to aid the service delivery interventions in South African public 
service organisations? In terms of the IT solution development, the following steps 
were taken.  
4.8.2. Information Technology solution development (prototype) 
According to the reviewed literature, the use of BI tools in the public sector, 
particularly in public department and government agencies, is not a new thing in 
developed countries. Through critical analysis of what has been achieved so far 
regarding the adoption and usage of BI tools, relevant tools were identified.  
Microsoft Power BI software was considered the best tool for extracting and 
visualising of the data based in this context. Other tools evaluated were Tableau, 
SiSense, Dome, Google Analytics and SAP Analytics Cloud. However, in 2015 
Microsoft PowerBI was number 1 of the top ten BI tools (2015). As a result, the study 
selected this tool for the IT solution development.  
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To gather citizens’ feedback from social media, the study used the Twitter platform, 
because its feedback is in the public domain and demonstrates how the South 
African government can used Twitter sentiment to make better decisions regarding 
developing strategic management of service delivery. Chen, Franks and Evans 
(2016, p.291) claim that “social media has created a new type of citizen-government 
interaction” and plays “a huge role in increasing citizen trust in government”. For 
these reasons, the study sought to use social media platforms to establish 
techniques that could be applied to enhance the use of existing social media in 
South African public-service organisations to address the issues of service delivery.  
According to Chen et al. (2016), there is a notion that social media platforms have 
rich data that can be transformed into information that, in turn, can be used to 
develop adequate strategies and make better decisions. Kharde and Sonawane 
(2016, p.5) point out that “social media is generating a large volume of sentiment rich 
data in the form of tweets, status updates, blog posts, comments, reviews”.  
The authors define sentiment analysis is a process that automates, through Natural 
Language Processing ( NLP), the mining of attitudes, opinions , views and emotions 
from sources of text , speech, tweet and databases. Sentimental analysis “involves 
classifying opinions in text into categories like ‘positive’, or ‘negative’, or ‘neutral’” 
(2016, p.5).  
Twitter sentiment analysis has become a popular method of extracting data from 
social media for prediction, with Hasan, Moin, Karim and Shamshirband’s (2018, p.1) 
study on “machine learning-based sentiment analysis for twitter accounts” revealing 
that this method has been used to predict political election and study consumers’ 
behavioural trends in terms of marketing strategy. Moreover, their study discovered 
that with sentiment analysis data political parties can improve strategies by analysing 
the views of the public.  
The study used sentiment analysis to gather data regarding the attitudes, opinions, 
views and emotions of South African citizens from online textual reviews in order to 
explore how this feedback could be analysed and used for better decision-making in 
public sector, particularly in relation to service delivery interventions. Xu et al. (2017, 
p.677) affirm that “text mining is a powerful extension of BI” and that “dealing with 
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unstructured texts is among one of the biggest challenges of big data analytics” 
(2017, p.673). Nonetheless, it is interesting to investigate these assumptions while 
considering the benefit of extracting such rich real-time data. In line with this, the 
following section is used to consider the importance of sentiment analysis within 
government by substantiating the case studies that have successfully used this 
approach.  
4.8.3. Sentiment analysis of Twitter data 
Sentiment analysis of Twitter data has gained popularity for exploring citizens’ 
opinions, attitudes and views about any social issues that concern them. In addition, 
in some countries, the government uses such platforms to facilitate decision-making 
or to revise their strategies with the citizens. Chen et al. (2016) conducted a study on 
the use of sentiment analysis by governments, which revealed that in America the 
government use of social media services greatly increases government confidence 
at local and state level.  
However, there were concerns that in some areas the public engagement initiatives 
launched in the social media platform did not yield the results expected. Accordingly, 
these authors recommend bilateral relations between the people of government 
using social media (Chen et al., 2016) since government still lacking on two-way 
communication channels.  
Hasan et al. (2018) explore Twitter sentiment analysis from the machine learning 
perspective. They note that Swedish politicians used this approach to predict the 
election outcome and the same technique was used in America to predict the 2016 
election outcome. With the American 2016 election campaigns, the candidates used 
social media and sentiment analysis to track the perceptions of eligible voters about 
their campaigns and their likelihood of gaining votes in certain districts.  
From the studies discussed above and others not cited in this study, it is clear that 
the method of sentiment analysis has gained popularity and has powerful capabilities 
in terms of better decision-making. On the basis of the success achieved by the 
above-mentioned studies in using sentiment analysis as a data-collection method, 
this study considered this approach to be appropriate.  
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South African public sector departments and agencies use social media platforms as 
an effective strategy for public communication, with online deliberation with citizens 
to gather their thoughts and beliefs about the standard of service offered and to 
measure performance. For this reason, a systematic approach for developing and 
using a prototype for data collection was considered. This approach was followed 
with delicacy to ensure compliance with the study domain and the natural settings of 
the existing systems. The steps followed in creating the prototype are outlined in the 
section below.   
4.8.4. Computer simulation  
According to Oren (2010), modelling and simulation are focuses on developing data 
as a basis for decision making in management or technical matters. This author 
further elaborate that is that method of performing model experiments in order to 
explain the behaviour of the system modelled under specified conditions or to test 
various approaches for the functioning of the system within the limits set by 
production or operational criteria.  
In fact, the computer simulation approach is informed by the domain design theories 
in the theory building component of Venable’s (2006) framework as set out in Figure 
4.2. Computer simulation was conducted to establish the techniques, methods and 
best practices for applying BI tools for service delivery improvement. It was also 
used to establish the correlation or to determine the cause-effect relationship 
between BI tools and decision-making.  
The social media setting is important for the monitoring and evaluation of service 
delivery activities. In fact, this study method can be linked with the online deliberation 
technique to observe the internet Twitter content. Since South African government 
public service monitors and evaluates the service performance of the departments 
and agencies, this makes it important to establish user feedback according to 
geographical area to attend to the issues communicated in the feedback. As a result, 
social media research was employed to gather real-time data of citizens’ thoughts 
regarding service delivery improvement. Participant observation was incorporated to 
gather more insights into interactive practices, procedures and processes, and to 
gain an overview of behaviour in the natural setting of the investigated phenomenon.  
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Social media research was also used to gain an in-depth understanding of the social 
interaction allowed by the information systems and user interaction with the social 
media platforms in order to contextualise the prototype from the users’ perspective. 
The experiment employed the Kiruthika, Sanjana and Priyamka (2016, p.267) 
Discrete Wavelet Transform (DWT) decomposition model design to set out the 
workflow of sentiment analysis, as depicted in Figure 4.3. 
 
Figure 4. 3: DWT decomposition model 
Source: Adapted from Kiruthika et al. (2016, p.267) 
The implementation of the DWT decomposition model for data collection was 
straightforward. The experiment was set up in the same way, as explained below.  
Step 1:  Public opinion on service delivery was collected using hashtags. A Twitter 
Application Programming Interface (API), also called Tweepy API, was created and 
linked with the Twitter account created for the study (Illustrated in Annexure 1).  
The Tweepy API used the assigned parameters to retrieve or extract the hashtags, 
based on the proper hashtags of service delivery from the Twitter account (e.g. 
#HomeAffairsServiceDeliverySA, #SouthAfricaPoliceServiceDeliverySA) and the 
retrieved tweets were saved in the database with the following fields. The number of 
extracted tweets was 200 (cf. Kharde & Sonawane, 2016; Vanzo, Croce & Basili, 
2014; Chen et al., 2016; Kiruthika et al., 2016; Hasan et al., 2018; Kouloumpis et al., 
2011). The first 10 elements of the tweets are illustrated in Figure 4.4.  
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Tweets0#sapsWC Western Cape Provincial Management exp...1RT #sapsHQ DPCI 
NW seek public assistance for ...2#sapsLIM #SAPS National Rugby Championship 
unf...3#sapsEC Bethelsdorp teenager (19) arrested in ...4#sapsEC Dutywa #SAPS 
have arrested a 34yrs-old...5#sapsLIM Seshego #SAPS are investigating the 
d...6#sapsEC Joint operation by members of Crime In...7#sapsHQ #SAPS invites 
unemployed youth who con...8#sapsKZN Yesterday afternoon Provincial Drug 
U...9#sapsEC Mdantsane OCC members conducted intell... 
Figure 4. 4: Tweets 
Source: Author’s own compilation 
It was noted that some of the departments did not have specific hashtags designed 
to collect views pertaining to service delivery. It was considered a risk to use such 
departments because the data might be irrelevant for this study and, as a 
consequence, the departments were not used in the study (see Section 4.7). After 
collection, the tweets were filtered to remove all the non-English, duplicate, non-
hashtags in order to develop the wordcloud. The extracting of the unstructured data 
from the Twitter API is displayed in Annexure 1. The 200 tweets that were extracted 
were then added to a database for later processing. According to Kouloumpis et al. 
(2011)  
Step 2: Data Processing  
In terms of data processing, some of the tweets had special characters and symbols 
such as “?;:@#$%&*+”, which were removed through the use of Python pandas (this 
software is explained in detail in Step 3). The first step of tweets data processing 
was to remove all irrelevant Twitter data, especially regarding the language in which 
the tweet was written. In this study, tweets that were written in English were selected 
and the tweets in any different language were rejected (cf. Kouloumpis et al., 2011).   
In addition, the study paid attention to the Uniform Resource Locator (URL) on the 
address of the resource because of the notion that this might extract invalid tweets. 
Tweets with URL were removed. The tweets that were extracted from the database 
were sent through the data processing phase and then returned to the database as 
clean tweets. Among other things to be cleaned were spelling correction and 
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punctuation handling. Finally, all cleaned tweets were saved in the database. It is 
worth mentioning that using this process may result in valuable data being omitted 
owing to the tweets being written in the vernacular languages used in South Africa, 
which were not selected as part of the data for study. It is important to look into 
techniques for translating these languages into English for the data to be considered 
for analysis.  
Step 3: Natural Language Processing (NLP) 
NLP was adopted using the Python programme for text mining. According to 
Madnani (n.d, p.1), NLP comprises a broad variety of methods for the automatic 
detection and study of natural or human languages. These techniques derive from 
linguistics and AI, which are influenced by machine learning, computational statistics 
and cognitive science. The Python programme was selected on the basis of the 
following capabilities, as cited by Bird, Kliens and Loper (2009, p.xii): its excellent 
string processing functionality, a steep learning curve, simple syntax and semicolon, 
and it encourages immersive experimentation in terms of translated text and in terms 
of language of objection.  
Moreover, the selection of the program was heavily influenced by the researcher’s 
qualification and technical programming experience as a software developer, in 
which he dealt with the following programming languages: Delphi 8 programming 
language, C++ Builder and Procedural language/Structured Query language, among 
others. All of these programming languages are object-oriented languages. Bird et 
al. (2009, p.1) define Python as “a simple yet powerful programming language with 
excellent functionality for processing linguistic data”. These authors further claim that 
Python “…comes with an extension standard library, including components, for 
graphical programming, numerical processing and web connectivity” (Bird et al., 
2009, p.1). On the basis of the above-mentioned features of Python language and 
the researcher’s experiences with programming languages as well as the nature of 
the study’s data collection, Python was considered suitable for use in the study.  
Using NLP data-processing techniques, the data was first segmented into unit words 
such as numbers and punctuation, with the end product of tokens or pattern 
matching. This process was executed before initiating any data input as 
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recommended by Madnani (n.d). Kible (2013) also suggests that at this point this 
process should be followed before classifying words into grammatical categories. 
Secondly, the tokens were arranged in a chronological order for the tokenisation 
process, which entailed the splitting of the token sentences into constituent tokens in 
terms of the language chosen (in this case English) (cf. Bird et al., 2009; Kible, 
2013). The non-segmented token languages were excluded from the study, with the 
end result the corpus (a number of sentences called a body of text).  
In the third process, the grammatical categorising or parts of speech tag, 
categorisation took place in relation to noun, proper noun, verb, adjective, adverb, 
pronoun, preposition, conjunction and determiner words. These words were 
associated with the grammatically standard distinction of the categories; for instance, 
nouns are referred to as “people, places, things or concepts” whereas verbs 
“describe events or actions” (Bird et al., 2009, p.184). The grammatical categories 
were saved in a TextBlob file. While some research uses the Brown Corpus tag set 
with built-in text editor, in this study the TextBlob tag set, which is embedded in 
Python libraries, was employed because of its user-friendly interface. Python pandas 
were also used. Pandas’ functionality entails importing and inspecting, cleaning 
datasets as well as labelling. In addition, they provide a data manipulation and 
analysis function.  
Then the verbs that did not correspond with the standard distinction, yet were 
associated with other grammatical functionality (e.g. could and should), were taken 
into consideration through the use of pattern matching. Kible (2013, p.14) is of the 
opinion that pattern matching addresses the limitation of grammatical categorisation 
by assigning “a part of speech to a word depending on its function in context rather 
than how it relates to real things or events in the world”. Pattern matching notation 
was used to capture or facilitate the labelling through the use of determiner words.  
The word-classifying process is also called “part of speech tagging” (POS tagging) or 
classifying words according to their “word classes or lexical categories” (Bird et al., 
2013, p.179). After this process, NLP presents the strings in a human-ready 
structure for training and testing. The strings are stored in Comma Separated Values 
(CSV) files. The CSV files are a Python built-in function used to store a large number 
of variables. Then there is the element of computational morphology, which 
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discovers and analyses the internal structure of the words within the strings in order 
to parse the sentence under supervised settings (Madnani,n.d). After this, the 
machine translates the strings into human language. It is important to highlight that 
all these processes are a built-in functionality that take place with human interaction.  
The following tests were conducted:  
 the number of liked tweets vs the retweeted tweets;  
 the identification of data source (the use of medium of communication);  
 the column for results analysis with fields such as tweets, length, date, 
source, geographical area, coordinates and country; and, lastly,  
 the results of the sentiment tweets were classified by percentage in terms of 
positive, negative and neutral.  
According to the outcome of the results or the number of tweets that were extracted, 
it was observed that the Twitter settings could only allow 200 tweets.  
The results were considered insufficient for the experiment. An intervention was 
searched for to address this matter and the Konstanz Information Miner (Knime) tool 
was discovered to be appropriate for extracting more tweets. This tool is well known 
for its capabilities of using powerful analytical on a graphical user interface through 
its workflow and for its integration of “different programming languages” (Feltrin, 
2015, p.1). According to Feltrin (2015), Knime is a strong data aggregation and 
predictive analytics tool with software that helps log the complicated steps typically 
done in pre-processing, statistical analysis, and statistical modelling. Moreover, it is 
an open source platform that derives from the computational domain and appeals 
specifically to the geoscience discipline. Interestingly, Knime has elements of 
machine learning such as unsupervised learning and representation learning. 
Machine learning has the capabilities of making an optimal judgment for the machine 
that essentially improves the machine’s productivity and has a more coordinated way 
of executing a given task (Talwar & Kumar, 2013). Please see Appendix G for the 
Knime workflow tool settings. 
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4.8.5. Data threats  
It is important to highlight that the data threats that were observed in this experiment, 
taking into consideration the platform, where this data was collected, consisted of 
“data quality threats”. The first data threat was that the tweeted views of citizens 
regarding service delivery issues in South Africa could be influenced by politics or 
politically motivated, which would mean that the attitudes, motions and perceptions 
expressed might not be a true reflection of service delivery issues. Secondly, the 
views expressed might reveal a positive or negative attitude towards the ruling party 
rather than relating to the real matters of service delivery.  
The third data threat concerned language barriers. Most South African citizens use 
vernacular languages; as such, a good proportion of tweets might be expected to be 
written in these languages. Data that used these languages was considered invalid 
by the text mining software, since only English written text could be mined. Certain 
techniques (Langen, 2009) were adopted to triangulate this study in terms of 
credibility, dependability, confirmability and transferability. Yet, there is a need for 
improvement, in terms of NLP, which would see software configured to incorporate 
vernacular languages.  
Rich data may have been omitted owing to the limitation of the instrument. However, 
since the South African government uses other platforms to engage its citizens with 
regard to service delivery issues, such as research institutions, government rallies 
and television and radio broadcasts, to name but a few, document review was 
considered important to validate the views of the citizens since not all citizens had 
access to social media platforms.   
4.8.6. Secondary data 
The secondary data were collected from library and international sources such as 
article reports, textbooks, journal articles, conference papers and social media. 
International sources were selected since the issues of service delivery are common 
in both developed and developing countries, although the standard of living and 
quality of services differ. Some of these empirical studies formed a basis for this 
study; in fact, some of the research questions were answered by the secondary data.  
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The scientometric analysis of the progression of the BI field conducted as part of the 
study critically analysed the implications of this field, which also provided adequate 
secondary data. Johnston (2014) emphasises the importance of using secondary 
data and argues that this is both an observational practice and a systematic 
approach methodological and evaluative steps, even as the primary data are 
gathered and analysed. The study adopted an epistemological model for conducting 
a literature review in the IS domain, as proposed by Schryen et al. (2015), which 
illustrates how knowledge can be gained through secondary data (refer to Section 
3.4). The gained knowledge from the investigation of the application of BI tools for 
decision-making in support of service delivery interventions through secondary data 
was indeed incorporated as an empirical study. Findings highlighted the capabilities 
of BI, the factors affecting BI implementation and the key factors for successful 
implementation of BI, among other things, and revealed that these elements had 
been explored extensively in many industries as well as in the public sector.  
Additionally, this study incorporated a government document review as a part of the 
primary data collection because some of these documents contain data regularly 
collected for annual performance reports. As a result, such data was considered 
imperative for avoiding bias and for triangulating the study methods by cross-
examining public opinion about service delivery in comparison to the government 
progress reports regarding service delivery.  
It is also important to acknowledge that some of these documents came from 
reputable research institutions in South African. In particular, studies pertaining to 
the dynamics of service delivery and protests were reviewed in order to deepen the 
understanding of what had been undertaken in South Africa regarding service 
delivery issues. Some of these documents highlighted the existing gaps or 
outstanding issues that had been observed already, for which this study could 
attempt to propose solutions through the application of BI tools. Serious attention 
was given to the annual performance reports of both the departments sampled in this 
study, as indicated in Section 4.7.  
Accordingly, the secondary data analysis was considered for inquiry into research 
questions 2 to 4 with the notion that previous studies might provide adequate 
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insights into these subjects to avoid the current study’s replicating what had been 
achieved already. 
 The study also reflected on previous studies and theory related to the field of BI, 
which indicated that the gap lies in the practice of BI rather than the theory. For this 
reason, the primary data focused on addressing the practical aspect of BI tools.  
4.9. Establishing Rigour/Trustworthiness 
Mixed methods of data collection and analysis bring with them the benefit of 
triangulation, which improves research trustworthiness. According to Yeamin and 
Rahman (2012), triangulation techniques is about gaining proof of observations by 
converging diverse viewpoints and such approach improves credibility and validity of 
the results. In conformity, the study conducted several exercises to achieve the 
trustworthiness of this thesis as well as ensuring fair presentation of the case studies 
to avoid biasness.   
4.9.1. Credibility 
The credibility of the data collected by the current study is based on the reliability of 
the computer simulations that were conducted, which were shown to collect data 
accurately. The truthfulness of the citizens’ sentiments was subjected testing for 
credibility.  Confidence in the data was also established with the data being 
compared to the departments’ annual performance reports of 2018/2019 to identify 
the gaps acknowledged by the departments.  
The following techniques were used to improve the credibility of the study:  
1) Triangulation was conducted through a government document review versus 
the online sentiments of the  citizens to obtain in-depth understanding of 
service delivery dynamics to ; and  
2) Peer debriefing took place, in which the development of a prototype was 
conducted through consultation with experts and public servant managerial 
officials and the results were discussed with them to test usability and the 
theory of unified technology acceptance.  
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4.9.2. Dependability 
An expert tested the dependability of the study results, which were also tested for 
usability by the public-sector organisations’ decision-maker for reliability. The 
computer simulation was conducted on a pre-existing real-life social system that had 
been tested by the South African public service departments. Another technique that 
was used to create dependability was the alignment of the study data obtained by 
computer simulation with a review of the public service organisations’ documents to 
contextualise the relevance of the study findings by reflecting on what had been 
achieved regarding service delivery interventions and how this study’s contributions 
added value.  
4.9.3. Confirmability 
Langen (2009), concedes that the confirmability of any study depends on the 
characteristics and objectivity of the data, which present original results rather the 
researcher’s expectations. Thus, the views presented in the citizens’ tweets were 
extracted verbatim as expressed on social media through the use of data mining with 
an automated BI tool. There is no interference in or human interaction with the 
instrument, which means that the characteristics and objectivity of the data were not 
tempered with. In fact, the use of BI tools has been reported as powerful techniques 
for data collection, with capabilities of analysing vast amounts of data accurately.  
Data threats were identified in the interpretation of the attitudes and emotions of the 
citizens owing to variables that might have influenced their judgement regarding 
service delivery performance (see Section 4.8.1.4). Therefore, specific documents 
that reported on investigations of South African service delivery matters along with 
government institutional reports were selected for analysis in order to verify the 
views of citizens within the context of service delivery rather than the influencing 
factors.  
While the presence of influencing factors also points to the need to address these 
factors in order to prevent protests around the so-called service delivery crisis, it is 
imperative to look at the direct and indirect variables that affect the measurement of 
service delivery performance, particularly in South Africa.  
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4.9.4. Transferability 
The study aimed at examining how BI (DSS) tools can enhance decision-making and 
service performance in the South African public sector through the gathering of 
views of citizens in support of service delivery interventions. The study also aimed to 
provide insights into the benefits of using social media for citizen engagement and 
Twitter data to gather citizens’ sentiments for measuring public service delivery 
performance. From a practical point of view, the developed prototype (DSS tool) 
serves as a product of this study. This suggests that the answer to whether this 
prototype can be applied to any situations in government will be yes.  
DSS tools can be used by government agencies for monitoring and evaluation 
purposes to ensure that service standards are met or kept as promised, particularly 
as some of the poor-quality service delivery issues come from the agencies (service 
providers) that government has entrusted to render these services to citizens. The 
contribution of this study’s prototype was that it demonstrated the how aspect of 
using a citizen feedback mechanism to place decision-makers in a better position to 
make effective and relevant decisions based on real-time data in order to respond 
quickly to service delivery issues and in this way eliminate or minimise protests.   
The second contribution of the study’s methodology is the use of sentiment analysis, 
in particular using Twitter data, to inform and support effective decision-making. The 
techniques, practices and methods are transferable in the context of citizens’ 
feedback management.  
This approach is popular in the marketing domain for trend mapping and measuring 
customer satisfaction. In terms of the data of the current study, the views of citizens 
that were used to determine their attitudes, emotions and perceptions can be 
generalised to other government service organisations and agencies, with the notion 
that the primary aim of these intuitions is to render services to citizens and govern by 
the same policies, procedures and regulations. Sadly, it has been noted that public 
servants are unable to customise their service offerings since they are restricted by 
procedures and policy.   
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4.10. Ethical Considerations  
The following elements were considered to ensure that ethical considerations were 
taken seriously. Freedom from harm was guaranteed by making sure that in the 
public domain where the data was collected every procedure that was executed was 
legal and authentic. Moreover, exploitation was prevented by interpreting the views 
of the citizens congruent to government reports to eliminate the possibility of the 
researcher holding a biased view of the phenomenon being studied. The 
departments that were sampled were presented through their reports, which 
highlighted what had been conducted thus far regarding service delivery and any 
underperformances.  
4.11. Conclusion 
For the aim of this study, the appropriate epistemology is informed by the IS 
discipline, which is discussed in Chapter 3. This chapter highlights the appropriate 
epistemology and ontological assumptions that inform this study. The IS paradigm 
that fits the study is DSR, which is rooted in the engineering and sciences of the 
artificial. In addition, DSR uses practical IS design knowledge in the form of field-
tested and grounded technical rules. Since this study’s’ concepts are rooted in 
engineering and the study as whole is in engineering management, DSR 
methodology is appropriate for this study.  
In this chapter, frameworks and models for conducting DSR were discussed to 
broaden the application of BI or DSS tools for decision-making. Pragmatism, as the 
underpinning philosophy of this study, was discussed in conjunction with the nature 
of DSR’s innovative design development and problem solving. The design was also 
evaluated for usability. Furthermore, this chapter provided a glimpse into, “How can 
a broader view of design research (socio-technical design) contribute in an 
application design context of DSS development and evaluation?” (Miah et al., 2012). 
In terms of the research methodology, the study used a research design of mixed 
methods with a single case study of the South African public sector where multiple 
cases were discussed. The South African public service departments that render 
social services such as safety and security and home affairs were the targeted 
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population, with purposive sampling of the Department of Home Affairs and the 
South African Police Service being undertaken.  
Data collection and interpretation methods and techniques were discussed in the 
chapter. Primary data of citizen sentiment will be extracted through a computer 
simulation instrument and document review. Secondary data will be collected from 
websites, journals, magazines, and conference papers, among other sources. 
Primary data was analysed through computer simulation and secondary data was 
analysed and presented descriptively.   
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CHAPTER FIVE: RESULTS 
5.1. Introduction  
This chapter presents the results of the primary data and secondary data as both 
types of data are important for answering the research question. The results are 
presented in the context of the aim of the study, which is to examine how BI and 
DSS tools can enhance decision-making and service performance in the South 
African public sector through the gathering of views of citizens in support of service 
delivery interventions. In addition, the study aims to provide insights into the benefits 
of using social media platforms for citizen engagement and Twitter data to gather 
citizens’ sentiments to measure public sector service delivery performance. 
The chapter is divided into four main sections. In the first section, the results of the 
computer simulation (experiment) with a printed screen are discussed.  The second 
section presents the study results. This section is divided into two sub-sections that 
deal with primary data results (computer simulation) and secondary data results 
(literature review and government document review) respectively. In the third 
section, the discussion of the results is presented. The last section presents 
suggested BI and DSS applications in service delivery interventions.   
5.2. Computer Simulation Experiment 
This section presents an overview of the computer simulation results of the practical 
experiment, using the prototype developed for the study, in terms of how BI and DSS 
tools can enhance decision-making and service performance in the South African 
public sector through the gathering of the views of citizens regarding service delivery 
interventions. This part of the computer simulation provided an overview of service 
delivery looking at key variables that reflect the degree of importance of the service 
delivery complaints.  
The first test was conducted to attain an overview of service delivery protest 
sentiments of South Africans. The output was the word cloud presented in Figure 
5.1, which illustrates the sentiments before clustering with the most important 
keywords for further analysis.  
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Figure 5. 1: Word cloud using Python for service delivery protests 
Source: Author’s own 
Figure 5.1 depicts the word cloud of text data that was extracted through the use of 
Python software, with the size and colour of the words signalling their frequency and 
importance. According to these results, the most frequently used and important 
words were “protest”, “service report”, “municipal”, “community”, “provide”, 
“complaint” and “respond”, which confirmed the results of the studied variables for 
measuring performance in the public sector. Further analysis of these results was 
conducted by viewing the sentiment descriptions behind the keywords to obtain an 
idea of what are the citizens who wrote these words were communicating about. In 
terms of the South African municipalities, there were complaints regarding the 
inability of the municipalities to deliver quality services and meet service demands.  
The underlying philosophical assumption of the study is that the application of BI 
tools enables decision-makers to manipulate unstructured data into a simple form for 
better decision-making. In the South African context, the data collected by this study 
would enable the government departments, agencies, stakeholders, decision-
makers, officials and the ruling party to use the data for:  
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a) Establishing the burning issues associated with services and reports from the 
citizens’ perspective in order to address these issues and, by doing so, prevent 
unnecessary protests;  
b) Monitoring and evaluation, seen by government as an aspect of local socio-
economic development, which depends on reliable data and information 
management systems. In fact, monitoring and evaluation is based on reported data; 
if the data is poor then inaccurate decisions will be taken; and 
c) Formulating service delivery interventions, which also calls for a critical decision-
making process. The results of this study suggest that if these data are used 
effectively in decision-making pertaining to service delivery interventions, disruptive 
elements such as protests can be minimised.  
The word cloud words also feature attributes that can be utilised to locate the 
feedback of citizens, which is crucial for locating the problematic areas to understand 
the environmental dynamics before developing the interventions and for establishing 
the seriousness of these issues to attend to them before they become ungovernable. 
In addition, it is important to highlight the meaning of words of other sizes and 
colours in the word cloud since they might not indicate the importance of the key 
issues but can provide some insights into new matters that need to be looked into at 
same stage. 
This experiment provided some insights into the application of a BI tool such as 
PowerBI in terms of how it can serve as a DSS for better decision-making in support 
of service delivery interventions. This study results indicate that citizens’ opinions 
and attitudes matter at national level for better decision-making as well as at local 
government level, where issues are particularly serious and where citizen opinion is 
important for ensuring continual improvement of quality service delivery. The next 
section presents the computer simulation results of the two South African 
government department that were considered for further analysis: the SAPS and the 
South African Department Home Affairs, on the basis that these departments had a 
service delivery #hashtag. The primary and secondary data results of this study are 
presented in this section presents.  
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5.3. Primary data results 
The section presents the results of the two departments that were sampled for this 
study’s computer simulation. (See Section 4.7 for a discussion of why these 
departments were selected). Firstly, the SAPS results are presented, followed by the 
results from the South African Home Affairs department.  
From a design theory point of view, a researcher within the IS domain needs to 
represent the design’s operational aspect, test its usability and predict its 
functionality to justify the propositions it advocates. As a result, the prototype was 
developed in compliance with the IS domain, from which the knowledge was 
attained. The output of the tests that were conducted is presented in the form of 
reports for decision-making.   
5.3.1. South African Police Service (SAPS) 
The SAPS results are structured as follows: first, the word cloud of the tweeted 
keywords is presented, followed by the count of tweeted views of citizens. In the 
word cloud, frequently mentioned words are presented in bold print, with font size 
indicating the importance of the keywords. Secondly, this section provides the 
retweeted data with the quantified numbers of retweeted sentiments. Thirdly, the 
section presents the location of the tweet users, which can be further analysed in 
congruence with the sentiments. This allows complaints to be addressed directly. In 
addition, this puts the SAPS in a better position to monitor some of these cases and 
to formulate appropriate interventions.  
This study adopts the position that the use of the sentiment analysis technique can 
enhance the visualisation of the analysed data, particularly the social media 
sentiment data, for better decision-making. Where government departments and 
agencies fail to understand the attitudes, opinions, emotions and views of their 
citizens expressed through the use of social media, citizens might be frustrated and 
feel that their views and opinions are not taken seriously. 
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As a result, citizens begin to believe that protests are the only effective way of 
drawing government’s attention to attend to their demands for service delivery. 
Regarding the safety issues that have been elucidated earlier on, some of the 
tweeted issues derive from a lack of safety within the community environment. Some 
of the words that are prominent in Figure 5.2 are “crime network”, “stealing”, 
“emergency” and “control”.   
 
Figure 5. 2: SAPS tweets 
As indicated in Figure 5.2, the most highlighted words relate to the safety variable, 
which signals safety issues (stolen car, safety, and public) as the main concern of 
citizens. Another analysis that was conducted was a tweet count in relation to 
retweeted sentiments. This analysis indicated the greatest concerns of the citizens 
pertaining to the tweeted subjects. See Figure 5.3. 
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Figure 5. 3: Tweets with count of retweeted views 
The retweets shown in Figure 5.3 depict the number, emotion and views as well as 
the popularity or likes of the tweets, which portray the attitudes of the citizens 
regarding the tweeted subject. If a certain tweet gains popularity, it can be evaluated 
for its main meaning in terms of citizens’ opinions, which serves as feedback for 
further engagement. The notion is that if the South African government can invest 
time in sentiment analysis techniques for decision-making on service delivery 
interventions, there will be a significant improvement in any service delivery 
improvement plan that is submitted to the DPSA. 
Creating a likes and retweets visualisation frequency graph, as shown in Figure 5.4, 
is imperative for the monitoring and evaluation of a tweet behaviour. Tweets often go 
viral on social media as more citizens become aware of them. Their messages then 
spread through word of mouth. For example, if citizens are planning to protest about 
service demands, the idea will start on social media and then go viral to mobilise the 
entire community or area.      
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In an attempt to further analyse the usefulness of tweets for decision-making, the 
study simulated the results in three classes: positive tweets, negative tweets and 
neutral tweets. 
 
Figure 5. 4: Likes vs retweets visualisation 
The findings showed that 23% of the tweets were positive, while 56% of the tweets 
were neutral and 21% were negative. It is likely that the 56% of neutral tweets 
present new information that can also be looked at for further analysis. In terms of 
the 21% of negative tweets, it is clear that serious attention is needed to address 
these tweets. The user location of these tweets can assist in pointing out exactly 
where this feedback comes from. With the affected area not located, it can be 
expected to be difficult for government departments to address service gaps.  
Another interesting finding is that a large number of South Africans are engaging 
with the government on social media. This is evident in Figure 5.5, which indicates 
that, of a sample of 1 million, 557 thousand citizens were retweeting. However, the 
South African population increased to 57.73 million in 2018. To meet the needs of all 
its citizens, government needs to increase access to technological devices and 
awareness of the usefulness of social media platforms for effective engagement 
between government and citizens. 
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Figure 5. 5: Retweeted number 
Twitter data is becoming the main source of customer behaviour prediction for 
decision-making. To attest, 557 thousand views from citizens were collected through 
twitter, such data are considered real-time data or effective communication. If their 
views and opinions are not acknowledged, this suggests a serious problem and a 
lack of understanding of the importance of the settings of these twitter #hashtags. In 
relation to the favourited tweets, out of the one million, the study showed that 7.7 
thousand tweets were favourited, which means that, to a certain degree, citizens do 
buy in or subscribe to each other’s views and opinions. With that in mind, it can be 
said that citizens are likely to influence each other to view things from their point of 
view. Figure 5.6 indicates the favourited tweets count of 7.7 thousand out of 1 
million, along with the retweeted tweets. These numbers suggest that the voice of 
citizens matters to other citizens. 
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Figure 5. 6: Favourited and count of retweeted views 
The favoured tweets also indicate the attitudes and emotions of the citizens and 
such an analysis can be incorporated with their location in order to gain a broader 
understanding of the behaviour associated with a particular location. In this way, 
when issues arise, government can predict the outcome, and appropriate 
interventions can be applied. With this in mind, a simulation for the location 
coordinates was conducted, which is shown in Figure 5.7.  
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Figure 5. 7: User location 
The user location indicates that most of the tweets (1673 thousand) were posted 
from Johannesburg and that 1415 thousand were unclassified. Unclassified tweets 
are problematic when it comes to decision-making since government cannot trace 
where these issues are situated in order to address them. Fortunately, most tweets 
are classified, which means that these tweets can be attended to easily and 
effectively.  
Lastly, a brief analysis of the data source was conducted to establish how these 
tweets were posted. It was noted that 81.5% of the tweets were posted through the 
use of Twitter Web Client, 15.5% through Twitter Lite, 1.5% from Twitter for Android 
and 1.5% through TweetCaster for Android. Please see Figure 5.8. 
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Figure 5. 8: Data source 
The SAPS computer simulation results data was richer than those of the DHA. 
These multiple cases were important for the credibility of the study data results and 
for deepening the understanding of a tweet sentiment analysis from a South African 
perspective. In drawing these conclusions, it appears that citizens regard 
communicating with the SAPS as important and #servicedelivery has been taken 
seriously by the SAPS as a feedback mechanism. This suggests that the use of 
sentiment analysis is imperative for enhancing decision-making and engaging with 
citizens effectively as well as for improving service delivery.  
Although quality service in some areas of the SAPS has been reported, there might 
be still challenges regarding combating crime and community safety issues, which 
have been the main demands concerning quality service delivery. Among other 
issues is the element of a quick response when a crime is reported as it is in 
progress. The next section presents the Department of Home Affairs results.  
5.3.2. South African Department of Home Affairs 
These results have been structured as follows: firstly, a word cloud of the tweeted 
keywords is presented, followed by the count of tweeted views of citizens, with 
frequently mentioned words in bold print and font size indicating the importance of 
the keywords. Secondly, the retweeted data is provided along with the quantified 
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numbers of retweeted sentiments. Thirdly, the locations of the tweet users are 
presented as a further analysis in congruence with the sentiments. Lastly, the data 
source of the sentiments is provided. 
 
Figure 5. 9: Department of Home Affairs word cloud 
Figure 5.9 depicts the keywords associated with the sentiments of the citizens. 
These indicate issues concerning passport, certificate, queues, birth certificate, 
response and waiting, among others.  
Some of these variables at top management level provide a quick overview of issues 
facing the Home Affairs department. In terms of making decisions about service 
delivery interventions, this overview of issues puts management in a better position 
to decide which areas to address first. Although it is worth mentioning that the 
#ServiceDelivery has not gained the popularity it has with the SAPS, nonetheless the 
study managed to extract 1060 tweets for data analysis. Moving along to the tweet 
and count of retweeted analysis, these results indicated few retweeted tweets, as 
depicted in Figure 5.10. This may indicate that few tweets were made on the dates 
selected for the experiment or that Home Affairs customers (citizens) are not using 
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social media as often as those who address the SAPS. Nevertheless, 1060 tweets 
were retweeted with minor issues. 
 
Figure 5. 10: Tweets and count of retweeted views 
The retweets displayed in Figure 5.10 show that the use of the #ServiceDelivery at 
the DHA is not as proactive as for the SAPS. The results are related to date that was 
selected for the extraction. Of the 10 000 tweets counted, only 2120 were collected, 
of which only 1060 were retweeted. Interestingly, some of the tweets retweeted were 
Home Affairs tweets with educational information to citizens regarding safety 
matters, which indicates a form of service delivery. While these results can be 
interpreted from the point of view of the effective use of social media as a lower 
participation of citizens, the word cloud did highlight some keywords of important 
issues that need to be addressed.  
In fact, most of these issues are operational. It is evident that the sentiments indicate 
the attitudes, emotions, views and opinions of the citizens, while the retweeted 
tweets further signal the significance of the subject matter, based on the quantified 
numbers.  
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Figure 5.11 summarises the count of the retweeted tweets that are depicted in 
Figure 5.10, which presents an overview of the retweeted sentiments. The low count 
of retweeted tweets may be viewed as an indicator of less serious issues, with the 
notion that the higher the number of retweeted tweets the greater the interest of the 
citizens in the subject matter. In terms of decision-making, such signals are 
imperative for scrutiny. As shown in Figure 5.11, almost half of the sampled data was 
retweeted.  
 
Figure 5. 11: Count of retweeted views 
In terms of linking this data with the user location, as mentioned earlier landmarks 
are important for addressing quality service gaps. The Twitter data landmarks or 
location can assist with re-addressing the issues to the direct sources. Figure 5.12 
shows the location of the tweets. As shown in the figure, 257 tweets were 
unclassified, which means that it might be very difficult to address these issues if the 
location is unknown. This could be one of the reasons that citizens often complain 
that the South African government does not respond to their demands. From this 
point of view, there is a need for future research to investigate on how to improve 
location coordinates of tweets for service delivery improvement planning, especially 
in remote areas such as rural areas. 
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Figure 5. 12: User location 
The analysis of these views, attitudes and opinions also reveal that some tweets 
were received from the Kingdom of Saudi Arabia, which be further analysis to 
establish the subject matter. Additionally, this can also suggest that service delivery 
is a matter of importance to international citizens that visit South Africa regularly or 
that South African citizens working overseas use this medium of communication. In 
this regard, their views and opinions matter for the improvement of service delivery. 
For example, the last highlighted user location (in Figure 5.12) of Riyadh, Kingdom of 
Saudi Arabia, is associated with seven retweeted tweets.  
The above example suggests that, in terms of service delivery intervention decision-
making processes, attending to feedback even internationally is important. In a 
nutshell, the use of sentiment analysis is very rich, with data that can be utilised for 
various decisions at national and local levels.   
In summary, the DHA service delivery heavily relies on processes that are often 
difficult to revise since they are governed by policies and procedures. However, with 
sufficient data and thorough studies, these procedures can be revised to formulate 
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procedures that are contextualised from the service quality or customers’ 
perspectives. The next section presents the secondary data, which derives from 
previous empirical studies that were selected as a basis for this study to avoid 
replication.  
5.4. Secondary data results 
The secondary data were considered on the basis that the empirical studies formed 
a foundation for this study, in particular in the South African context as highlighted in 
Section 4.8.2. The reviewed literature revealed that codification of knowledge is 
pivotal in the IS domain to acknowledge the proposed contribution of knowledge by a 
researcher. For this reason, a secondary data analysis was conducted to broaden 
the understanding of the service delivery environment within the public sector with 
reference to the SAPS and the DHA. This section presents an overview of the key 
issues associated with the application of BI tools for decision-making, particularly in 
the public-sector context. The section is structured as follows: the first part presents 
the importance of BI, with the second part highlighting the differing perspectives of BI 
regarding decision-making. The third part presents the evolution and adoption of BI 
tools for decision-making, and the section concludes by discussing the use of social 
media for public service delivery. 
5.4.1. The importance of BI 
The findings imply that the advancement of technologies and demands for self-
service technologies have led to the progression and adoption of BI tools in both the 
private and public sector. According to the scientometric analysis results, the BI field 
has progressed significantly in the past 40 years, with emerging sub-concepts such 
as BI systems, DSS and expert systems, to name but a few. The reason behind the 
popularity of BI tools is their capacity to extract vast amounts of data and transform it 
into information for better decision-making. To be precise, BI tools can deal with real-
time data analysis without human intervention with a high degree of accuracy and 
prediction or forecast.  
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The importance of BI tools has been evident in their adoption by various industries, 
such as healthcare for diagnosis, financial for forecasting the financial global market 
and predicting recession occurrences, and marketing for analysing consumer 
behaviour and satisfaction. Although some traditional organisations still rely on 
human experts to analyse the enormous amounts of data available and to make 
accurate decisions, the ability of BI tools to produce real-time information for 
strategic decision-making has changed information management systems by getting 
the right information for the right people at the right time for decision-making.  
Another point of importance is that the capabilities of BI tools include the ability to 
extract valuable information from multiple sources. This capability of BI tools derives 
from the IS domain, which means that these tools can sense where these elements 
are embedded. Although it has been observed that BI tools come with both 
opportunities and challenges, in some instances poor quality data in the BI 
environment makes it difficult to make decisions using these tools. In contrast, the 
proper use of these BI tools enables top managers to mine large datasets and 
transform them into information without the need for human alterations. The 
challenge here is that in order to adopt these BI tools an organisation needs to 
ensure the appropriate capabilities and competences by selecting the right tools that 
complement the skills of those using them.  
The reviewed literature indicates that the implementation of BI tools for decision-
making processes has been a success in the private sector rather than in the public 
sector owing to the management practices of the private sector. The findings indicate 
that BI tools have become the main decision-making tool for survival within the 
unpredictable global business environment. It has been noted that in practice 
decisions are not thought conscious and therefore are based on reflex without 
sufficient information or considering all possible alternatives. The application of BI 
tools seeks to address these shortfalls since these tools are capable of recognising 
patterns in the datasets, using an adaptive mechanism in changing environments, 
and building models.  
The literature review has shown that BI tools have the following benefits: quality 
information, time reduction on data processing, cost reduction in relation to data 
consolidation and IT costs, effective access to information and enhanced customer 
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satisfaction. Considering these benefits, it is evident that the importance of BI tools is 
their association with these advanced functionalities, which enable organisations to 
become competitive and sustain their competitiveness. However, these benefits are 
only attainable through the commitment and support of all managerial-level strategic 
goals and better decision-making processes that are governed by knowledge 
management and organisational learning systems.  
Building a culture of sustainable competitive advantage requires knowledge 
management and organisational learning as components of management practice in 
order to keep up with the ever-changing demands and expectations of customers. In 
the public sector, particularly in government, the demands of citizens are not easy to 
identify owing to different views, attitudes, emotions, perceptions and opinions that 
might be politically motivated. Reflecting on management practices, the approach of 
the private sector and public sector differs. Private sector management practices are 
proactive in terms of investing in human resources’ talent, training and development, 
and high-tech skills to enhance employee productivity. Furthermore, private-sector 
businesses use these advanced tools for effective information management and 
decision-making.   
From the public sectors point of view, the study that the management practices 
pertaining to the adoption and usage of BI tools fall behind the private sector. The 
importance of the application of BI tools in the public service is being more widely 
acknowledged even in South Africa, which reaffirms that the government has been 
paying attention to the technologies available to broaden e-government to improve 
service delivery. In terms of management practices in the public sector, leapfrogging 
seems to be taking place, according to government documentation, which reports 
promisingly on the adoption and usage of advanced technologies for public 
participation affairs and open government. In brief, BI tools in the public sector are 
essential for transparency, accessibility, accountability, effective service delivery 
and, most importantly, to engage the public on decision-making processes.  
The next section provides a brief overview of the findings related to the perspectives 
of BI tools regarding decision-making. 
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5.4.2. Perspectives of BI for decision-making 
There are differing perspectives regarding decision-making, depending on the 
sector’s context and content. From the private sector’s point of view, it has been 
noted that many people view the application of BI tools as being about decision 
support, which is why the BI field has been intertwined with its component field DSS.  
The findings of this study demonstrate that the usage of DSS in the private sector is 
for strategic management, business planning and decision-making, while in the 
public sector BI tools focus on creating access to information, citizen engagement on 
public decision-making processes and the openness of government. The reviewed 
literature (Ngah et al. 2015) suggests that decisions in government are bargained by 
actors with conflicting interests, which results in a lack of optimisation. With this in 
mind, governments need to recognise the emotions and attitudes of their citizens to 
transform public administrations.  
The above-mentioned authors also observed that in large groups it is often 
impossible to reach consensus, whereas with BI tools no hindrances like these exist. 
However, the study findings suggest that the value of quality information for decision-
making has been overlooked in this observation because the right information 
presented at the right time should make it easy to reach decisions even in group 
settings. According to the expert Yassine and Chelst (2002), engineering 
management decision-making processes address decision-making in uncertain 
environments adequately. Their model (see Figure 3.2) suggests framing and 
structuring these uncertainties in order to draw the multiple objectives of attaining 
decision alternatives. From an engineering management perspective, this model 
seems adequate, but in the public-sector context it might require some adaptions.  
The study also noted that decision-making depends on the content about which the 
decision has to be made. In this study, it was discovered that there are two types of 
decision content, technical and political decisions that should assist decision-makers.  
The results revealed that the main reason for using these categories is to provide a 
framework for decision-making models that state who constitutes the decision-
making panel with the standard viewpoint authorised for the decision-making 
process. In fact, Heikkila and Isett (2003) offered sufficient evidence that there is a 
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need for an integrated institutional model of decision-making that enables public 
organisations to justify their choices and subject them to the collective decision. To 
achieve this, the study maintains that in decision-making it is pivotal for actors to 
maintain their status quo in order to justify the relevance of their decision and select 
the appropriate decision content. For example, this will help them to distinguish 
whether it is a technical or political decision and to establish how to reach a decision 
in a collective setting.  
The most critical findings concerned the nature of the public-sector decision-making 
process (author). Findings showed that decision-making in public sector 
organisations is subject to disclosure choices and restricted by budget. Moreover, 
while organisations are constrained by insufficient budgets, they are mandated to 
respond to their citizens’ needs. In this regard, they often seek techniques and 
practices that enable them to address cost implications while striving to improve 
service delivery. It was noted that some of these organisations internationally have 
adopted DSS to respond to these demands. 
Local governments (municipalities) are expected to be transparent, accountable and 
accessible, and to engage their citizens in decision-making, especially on socio-
economic development and service delivery matters. As municipalities experience 
the predicament of trying to reduce costs while improving services, they need to 
increase their administrative activities to address the demand and improve the 
quality of the service that they offer. These findings illustrate that the tasks of 
municipalities are not straightforward; in fact, some may be fairly complex. For this 
reason, some process management expertise might be necessary. The next section 
presents a summary of the evolution and adoption of BI tools for decision-making.  
5.4.3. The evolution and adoption of BI tools for decision-making 
In today’s competitive environment, the survival of an organisation depends on its 
ability to analyse data to discover knowledge regarding the products and services it 
offers to enhance productivity and customer satisfaction.  
Depending on the capabilities of particular BI tools, different sectors have been 
focusing on acquiring these tools for data manipulation for better decision-making. 
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As a result, BI tools have gained popularity in both the private and the public sector, 
with emerging advanced tools such as Sisense, DundasBI, Yellowfin, Looker, Board, 
ClicData, InetSoft Style Intelligence and PowerBI, to name but a few (Hedges, 2018).  
These tools have evolved with the progression of BI since the introduction of the 
DSS component in 1960, so that today every BI software addresses quality data 
management, data mining, corporate performance management, data visualisation, 
integrated platform, dashboard and supply chain management.  
On the basis of these functionalities, it cannot be disputed that BI tools enhance 
decision-making processes, beginning with data gathering and moving on to 
integrating the data from multiple sources, cleaning the data and arranging the data 
for quality visualisation for decision-making without human interference. The use of 
these BI tools has penetrated the public-sector environment for administrative 
purposes, to facilitate public participation in decision-making matters and to provide 
self-service platforms that create access to services and ensure transparency and 
accountability.  
These tools have also created platforms of CRM in the form of a feedback 
mechanism that enables citizens to engage with the government about their views, 
emotions and perceptions regarding the rendered services or to convey their 
suggestions for improvement. The adoption of these BI tools is based on their ability 
to understand humans and their reasoning behaviour patterns, which are perceived 
as a machine learning technique. The machine learning technique involves the ability 
to use past patterns to predict the future and provide alternative decisions without 
being programmed by a human expert.  
Some findings mean that challenges are experienced in relation to knowledge 
discovery from data owing to the lack of application of AI techniques for analysing 
and interpreting the vast amounts of collected data. However, it has been put 
forward that these techniques are applicable according to their domain, since each 
technique has been developed to address problems encountered in a specific 
domain, such as the financial domain, health domain and agricultural domain.  
Revisiting this key finding from Chapter 2, it is essential to emphasize that the AI and 
BI fields have integrated techniques of data mining and machine learning. In this 
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study, some of the programming techniques that were used with python and NLP 
were incorporated with machine learning algorithms that derived from AI.  
Findings regarding the two fields of BI and DSS revealed that BI tools refer to 
software programs that assist with data organisation and the management of an 
organisation. DSS are computerised systems that focus on decision-making using 
data that has been organised by BI. This means that DSS is embedded in BI as a 
component. The study used these concepts chronologically to avoid confusion.  
It is important to take note that in some instances where these concepts seem to be 
intertwined, what is referred to be the level of BI functionality, the software program 
aspect or the decision-making component. Coming back to the application of BI tools 
in the public sector for decision-making, the following section presents a brief 
summary of the key drivers of the adoption of BI tools in the context of social media.  
5.4.4. The use of social media for service delivery interventions 
The advancement of technology has changed the way services are offered in the 
current complex global economic environment by creating demands for quick 
response, quality services and self-service technologies. Attempts to respond to 
these demands and expectations by both the private and the public sectors have 
resulted in the use of social media platforms to render services, research market 
trends, measure customer satisfaction and facilitate CRM. From the private-sector 
perspective, social media has become the main source of data for business 
forecasting and managing customers’ attitudes, perceptions, views and opinions of 
the product and services through the use of BI tools (software).Reference  
In contrast, in the public sector social media has been used to facilitate effective 
public engagement on government matters, service delivery issues, decision-making 
processes and an open government platform. This study suggests that social media 
has the potential to re-establish the relationship between citizens and the 
government and to improve public participation.  
In this regard, social media can be used as the social-technical infrastructure that 
enables an integrated government system for service delivery interventions. This 
integrated system should be able to create transparency and provide access to 
162 
 
information, feedback mechanisms, online deliberation with government and 
financial performance reports.  
It is noted that little has been undertaken at local government level regarding the use 
and adoption of BI tools. Consequently, the social media platform might not be used 
effectively in relation to service delivery interventions or to support local government 
authorities in decision-making processes. There are arguments that public 
institutions around the world lack effective management strategies, which has put 
tremendous pressure on governments (Nycz & Polkowski, 2015).  
Considering this opinion, decision-making could be challenging for local councillors, 
bearing in mind that decision-making processes at local government level are 
complicated because officials have different agendas and motives. This requires 
councillors to build strong strategic partnerships by collaborating with other focus 
groups since decisions are reached through bargaining and political influences.  
The decision-making processes of the public sector depend on the availability of 
quality information to support the content of the decisions made. From the data-
driven environment, the use of social media has been the main source able to 
provide real-time data for better decision-making process. With respect to the 
demand for real-time data, this study observes the emergence of the sentiment 
analysis approach to customer opinions which has been enabled by social media. 
Experts claim that “social media has created a new type of citizen-government 
interaction” and plays “a huge role in increasing citizen trust in government” (Chen et 
al., 2016, p.291). Moreover, social media platforms have rich data that can be 
transformed into information that can be used to develop adequate strategies and 
make better decisions (Chen et al., 2016).  
The belief is that social media is generating vast amounts of sentiment-rich data in 
the form of tweets, which can be analysed with automated techniques of machine 
learning and NLP to mine the attitudes, opinions, emotions and views of the targeted 
population from the text or tweets.  
This study notes that sentiment analysis is gaining popularity in both the private and 
the public sectors for studying consumers’ behaviour to develop marketing strategy 
and predict elections. It can also be used to improve strategies by analysing the 
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views of the public. Another discovery is that text mining is embedded in BI with the 
ability to deal with structured and unstructured data from the big data analytics angle, 
particularly with Twitter data.  
The use of Twitter data has been revealed as the main approach that governments 
internationally are focusing on for public relations to facilitate decision-making 
processes or revise their strategies. One justification for this, as highlighted by Chen 
et al. (2016, p.291), is that “social media services by government significantly 
increase trust in government at the local and state levels”, although there is a lack of 
“two-way interactions between government and citizens” using social media (Chen et 
al., 2016, p.291). 
In fact, the most popular use of Twitter sentiment analysis has been to predict 
election outcomes and track campaigns in nations like Sweden and America, which 
used this approach in their 2016 election campaigns. In these instances, candidates 
used social media and sentiment analysis to track the perceptions of the eligible 
voters about their campaigns and their likelihood of gaining votes in certain districts. 
The next section presents a discussion of the results elaborated on above.  
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CHAPTER SIX: DISCUSSION OF RESULTS 
6.1. Introduction 
This section provides a discussion of the study results. The section is divided into 
two parts. The first part provides an overview of the application of BI, followed by the 
observed management practices and techniques toward the acquisition and adoption 
of BI tools, with a particular focus on the public sector. The second part presents 
brief discussions around the existing frameworks, models and methods associated 
with BI tools. Thereafter, the section discusses BI adoption in the South African 
context.    
6.2. An overview of the application of BI tools 
The study used a systematic literature review framed within a 40-year period to trace 
the progression of the BI field. In this respect, a scientometric analysis of BI as a field 
was conducted to establish the characteristics of this field of study in terms of the top 
10 ranked journals, the growth pattern of BI publications, contributors (authors) with 
impact factors, subject areas of BI publications, document types of the publications, 
source title of the document type, keywords (sub-concepts) associated with the BI 
field, number of documents per country/territory, affiliation, source type and 
language. All these elements were quantified to provide an overview of the 
progression of the BI field.  
The results of the aforementioned scientometric analysis showed that, over the 40 
years, most of the publications were published through the Management Science 
Journal, with a 5h-index of 78 and H5-median of 100. The Journal of the ACM had 
the lowest number of publications, with a 5-index of 37 and H5-median of 54 (refer to 
Table 2.1). The overall number of publications in the past 40 years in terms of the 
5h-index were 556 and according to the H5-median there were 857 in total. An 
analysis of the pattern of growth of BI publications revealed that there was significant 
growth between 2003 and 2014, and a slight decline in 2015 (refer to Figure 2.2).  
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These results point to the BI field as an emerging field in the IS domain. Regarding 
the top contributors (authors) with impact factors, W. Yeoh was noted as the leading 
author with 28 publications, followed by U. Dayal with 27 publications.  
The lowest-ranked author was J. Myopoulos with 21 publications, yet this was the 
most cited author with an h-index of 41 and 8068 citations (refer to Table 2.4). In 
relation to the subject area of these publications, it was observed that 3615 of the 
publications were published in the area of computer science and that 1278 came 
from engineering.  
Regarding document type, most of the publications were conference papers, with 
2855 publications found, followed by journal articles with 1685 publications. An 
interesting part of the analysis concerned the sub-concepts, which were “competitive 
intelligence”, “business intelligence”, “data mining”, “data warehouses” and 
“information systems”, as the most prominent. For more information about the 
scientometric analysis, refer to Section 2.2. In brief, the scientometric analysis 
deepened the researcher’s understanding of the characteristics of the study’s main 
variables in order to proceed with the empirical literature review. As highlighted 
earlier, some of the study’s research questions were answered by consulting these 
existing empirical studies to prevent replication.  
The scientometric analysis positioned the BI field within the IS domain. This domain 
provided knowledge for the study design, starting from the literature review, and 
determined the research methodology and the validation of the results. As a result, a 
theory of knowledge for the IS domain was adopted for the literature review since it 
was an epistemological model, taxonomy and empirical analysis of IS literature that 
qualified the knowledge gained and its relevance for the study. Moreover, methods, 
models, techniques, practices and theories applied to this domain were observed, 
which enlightened the researcher about what research had been conducted in this 
domain. 
From an IS domain point of view, BI tools are managerial concepts and tools that are 
used to mine data and transform it into rich information for intelligent and strategic 
decision-making. BI tools’ ability to handle vast amounts of data that cannot be 
managed by humans is particularly useful, since it has been noted that organisations 
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are increasingly drawing from the pool of data made available to them through social 
media.  
These organisations are acquiring tools such as BI tools to analyse the enormous 
amounts of data they receive and turn the data into information to support and 
improve the management of decision processes. It is unfortunate, though, that the BI 
environment comes with extreme challenges when the data is of poor quality, 
particularly if the data has been gathered from multiple sources.   
The capabilities of BI tools have been proven a success when it comes to the 
organisation and management of quality data for better decision-making. With the 
incorporation of the decision-making component, these BI tools have been viewed as 
DSS. As a result, the definition and use of BI and DSS have become intertwined. To 
overcome any potential confusion in the way these terms are understood, in this 
study DSS have been viewed as a component that is embedded in BI.  
In accordance with the progression of BI tools as established in the scientometric 
analysis, both private and public sectors have noted a significant interest in the BI 
field from academics, research institutions and business experts. Additionally, 
frameworks, methods and models, practices, systems and techniques have been 
developed in relation to the application of BI in both the private and public sector. 
Thus, the next section discusses the management practices and techniques that 
have been employed for adopting and using BI tools. This study puts a particular 
focus on the public sector.  
6.3. Public sector management practices 
This section discusses the fundamentals of the management practices used by the 
public sector regarding techniques, methods and innovative ways of improving work 
systems and quality services. This study reveals that the adoption and usage of DSS 
within the public sector is driven by the management practices that govern these 
institutions, which can also be related to organisational culture. The working methods 
of government departments are also regulated by procedures and policies. However, 
managers should be able to incorporate additional techniques for improving the 
effectiveness of workflow systems with compliance to the government systems. 
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The computer simulation results reveals that at the DHA service delivery issues 
included long queues and systems being offline. From a management science 
perspective, management practices and theories aim to optimise organisational 
processes to cope with the dynamics of the global environment. The DHA’s 
challenges identified by the computer simulation require trained and empowered 
public servants able to improve such work systems innovatively. This also indicates 
that the performance measurement techniques employed by the DHA are not taking 
these issues into consideration because the long queues should serve as a critical 
indicator of poor-quality service.   
The issue of systems being offline is a common complaint in South African 
government departments. These long-standing issues of service delivery raise a 
question regarding decision-making by the management of these departments. Is 
citizens’ sentiment data available to them? If yes, why are there ongoing protests to 
demand quality services? If not, a serious concern about the monitoring and 
evaluation of these institutions needs to be raised and answered.  
Moreover, the management practices of the leaders of these government entities are 
called into question by these issues. “Management practices” in this study are 
referred to as the methods and innovative techniques that managers adopt for 
service delivery improvement. These are key elements such as empowering public 
servants and providing training along with diffusion of new technologies, 
performance measurement, strategic management, quality management, knowledge 
management and organisational learning, to name but a few. All these elements 
require performance reports based on quality data in order to re-address these 
issues from managerial level and for decision-making. Failure to do so will mean that 
decisions are made from personal intuition or gut feeling without adequate data to 
substantiate the decisions made.  
The importance of management practices is that in the private sector these practices 
have been key enabling elements that have kept organisations at the competitive 
edge. Yet, in the public sector, particularly in government, departments and 
agencies, little has been achieved regarding management practices. This is 
particularly true for the South African government in the areas of knowledge 
management and organisational learning. 
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This has been evident in the yearly protests that demand quality service delivery and 
is also clear from the 2015 Statistics South Africa (STATSSA) report, which states 
that 60% of South African citizens did not report crime incidents in the belief that the 
police could not do nothing about them (STATSSA, 2015). The results of this report 
are discussed in detail in Section 5.4.3.1.  
Strategic management is a challenge that is facing local government and 
municipalities according to this study. Strategic planning at local municipal level has 
been defined as a “process of defining and making decision on allocating resources 
to this strategy” (Dyadik, 2006, p.78). Such resources include budget and human 
resources. Yet, there has been mismanagement of finances, lack of accountability 
and lack of transparency in expenditure in South African local municipalities, which 
has been revealed in the qualified audit reports that most of these municipalities 
have been receiving. It appears that municipal managers show a degree of 
incompetence in relation to decision-making and resource allocation owing to their 
lack of information management. The consequence is likely to be a lack of 
sustainable long-term strategies, which will have a direct impact on social and 
economic development. 
Service delivery interventions need adequate monitoring and performance 
measurement methods. Experts argue that performance analysis is vital for national 
government and policy-makers for assessing the strategic goals of government 
(Diana, 2014). This study shows that measuring performance in the public sector is 
challenging because of the complexity of the government environment, resulting in 
services with restricted budgets and more expectations from communities. The 
challenges that face local government, municipalities and agencies in the public 
services concern documentation and reporting, which is why allegations of corruption 
persist, based on the fact that these institutions cannot account for how they spend 
their budgets.  
From an SSME approach, service systems require a systems thinking approach from 
managers in order to integrate the service systems and develop an infrastructure 
that will enable appropriate methods of measuring performance. The study noted 
that current practices of adopting new technology in the public sector usually involve 
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top management deciding to implement new systems without consulting those 
expected to use these service systems to render the services. Reference 
The study findings suggest that users often reject these service systems as they 
were neither consulted nor engaged during the decision-making processes of 
acquiring such tools. This suggests that adopting the management practice of 
involving all actors in decision-making is imperative. The study strongly upholds that 
adopting a service design approach to service delivery interventions, with the 
possibility that if service organisations can start by understanding the service design 
philosophy they might succeed in designing services that embody quality from start 
to completion. Adopting a service design approach will allow government, local 
municipalities and agencies to be able to incorporate the key elements of 
management practices shown to be successful in addressing the drivers of the 
challenges they face. These challenges might include: (1) the unpredictable global 
environment which demands quick adaption and response; (2) social expectations, 
the socio-economic development aspect; (3) technology advancement, which has 
led to the demand for self-service technologies from government and the fact that 
some government service systems still force citizens to spend hours in long queues; 
and (4) monitoring and measuring performance in order to close the service gaps 
before citizens take it upon themselves to demand service improvement.  
At this point, many will probably agree that management practices in public service 
departments seem to determine the adoption of DSS for service delivery. From this 
point of view, managers need to seek the relevant skills and resources and provide 
training for the implementation of DSS to be a success. Here another issue occurs:  
in government, decisions are often taken at national level and tend to restrict the 
public servants’ agility in responding quickly to service delivery issues because of the 
laws, regulations and procedures that govern the re-addressing of service delivery 
issues. In fact, as decisions are taken and strategies are formulated at national level, 
with a change of ruling party the newly elected ruling party initiates changes that 
contradict the existing long-term strategies. This means that the ruling party at that 
particular time influences decisions. Therefore the previous ruling government’s 
existing strategies which were met now suffer or are not executed all.  
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According to the SAS (2011, p.1), the public sector is faced with challenges “to make 
the right decisions quickly”; “to make a more proactive approach to forecasting future 
demand, take the best course of action, reduce risk and improve outcomes”; and to 
reduce the “lack of reliable data and information management tools” and “error in 
decision-making”.  
The decision-making process in the public sector takes longer than in the private 
sector and delays service delivery interventions, which could result in protests. 
Another shortfall is that citizen engagement or public participation in decision-making 
is not taken seriously at national level. On the other hand, local government and 
municipalities are not involved in these decision-making processes, yet they are the 
frontline that interacts with the users, and complaints and requests are submitted to 
them. The involvement of these stakeholders is crucial for the improvement of 
service delivery and for designing services that meet and exceed the expectations of 
citizens (customers) (UNDP, 2016; OECD, 2015; CIPFA, 2013).  
In brief, management practices are a determining factor in the adoption of DSS, for 
data organisation and presentation, and as a mechanism for dealing with public 
feedback from social media such as Twitter. Data from Twitter has become the main 
source of feedback information and DSS can organise this information for monitoring 
and measuring performance in the public sector. The first factor that serves as a 
foundation of this study is the management practices of the public sector, which can 
broaden the understanding of how BI tools can enhance decision-making and 
service performance in the South African public sector through the gathering of 
views of citizens as feedback pertaining to the quality of the rendered services. 
The next section discusses the existing frameworks, models and methods of BI, on 
the assumption that an overview of what experts have already covered within the 
domain will justify the final product of this study as per the design theories.  
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6.4. Frameworks, models and methods associated with BI 
The development of frameworks, methods and models associated with BI has 
been driven by the need to find the best approaches to solve the social problems 
of the public sector.  
A response to these challenges begins with proper decision-making processes 
that are governed by the existing theories about the phenomenon and proposed 
methods and models for addressing these issues. From a decision-making 
perspective, the study considered Leoveanu’s (2013) rationalist model for the 
decision-making process in the public sector (see Figure 3.3). Leoveanu (2013) is 
of the opinion that the first step in making a decision is to identify the context of 
the decision meanwhile the action possibilities are determined in order to estimate 
the consequences. This is achieved by comparing the outcome of these 
consequences to the analysis of the possible action. 
 It is possible to employ such a model in the public sector provided that the 
information available or at the disposal of the actors is accurate. If this is the case, 
then the content of the decision will result in the best possible action taken to 
address the existing issues. On the other hand, if the information is inaccurate, the 
institutions might be addressing the wrong problem or might be creating another 
problem that was not a problem in the first place. In fact, a lack of quality 
information and reports is one of the main problems in the public sector, especially 
with government departments and agencies, as evidenced by the qualified audit 
reports that are often issued to these institutions.  
In the view of Ullman (2002), the rationalist models that are used by the government 
do not pay attention to the factors that influence the decisions made, which 
undermines the value of the information for making relevant decisions. Leoveanu 
(2013) is convinced that decision-makers do not have the right instruments for 
making future projections of all the effects of a decision. 
 This argument raises a serious concern because the 21st century is a knowledge-
based era, which demands that policies and strategies be rapidly refined and that 
they incorporate appropriate elements of BI and KM that contain technological 
support for strategic management.  
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Albescu et al. (2008, p.5) call for the adoption of IT solutions that integrate 
“structured data management (Business Intelligence) and unstructured content 
management (Knowledge Management)” to achieve competitive intelligence. The 
study revealed that little has been undertaken in the South African public sector in 
comparison to the other nations of the Brazil, Russia, India, China and South 
Africa (BRICS) economies regarding the adoption of advanced IT solutions such 
as DSS and KM. However, the study did find some significant improvements in 
the ICT infrastructure development and in access to internet facilities in the South 
African public sector.  
This study highlights the importance of continual improvement, which is 
embedded in quality management that can use the feedback of citizens to identify 
service gaps in order to redesign the services. Additionally, BI capabilities that 
have gained popularity were identified as: data quality management, integrated BI 
systems, enabling e-government, better decision-making, management of 
structured and unstructured data, knowledge discovery and KM, to name but a 
few. 
The Open Government Model was reviewed (Karakiza, 2015). What is interesting 
about this model is that it addresses the issue of the integration of government data, 
which enables vertical and horizontal integration transparency. Moreover, the 
integration of government data with non-governmental institutions, such as agencies 
like the South African Social Security Agency (SASSA) and non-governmental 
organisations (NGOs), will create integrated data management systems that 
enhance decision-making processes. In fact, this is exactly what is needed at all 
government levels, both national to local government, and at municipal level, in order 
to address the issues of monitoring and measuring performance. Furthermore, such 
availability of data will contribute significantly to strategic planning, budget 
forecasting, socio-economic development and measuring success as a nation. 
In terms of local government, studies have observed that IT solutions that have been 
tailored specifically for the private sector, yet, the public sector, local government or 
municipal level are lacking. The study searched unsuccessfully for empirical studies 
on BI dedicated to the public sector. Seemingly, the development of IT solutions is 
driven by private-sector organisations for gaining competitive advantage. It is much 
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more likely that IT solutions are not as consistently adopted in the public sector 
because the management style still focuses on traditional ways of administration 
(manual procedures). These procedures have the effect of hindering the element of 
quick response to service delivery.  
In the South African public sector context, the lack of advanced IT solutions is shown 
to be true because there are still certain government departments and agencies 
where citizens still need to queue for forms to be completed manually from the 
beginning to the end of the process. The adoption and implementation of BI tools in 
these government institutions would enable better decision-making processes and 
more effective management of operational activities.  
Researchers believe that one of the main challenges facing country today is the 
running of their institutions (Nycz & Polkowski, 2015). From the context of decision-
making processes, the study findings indicated that decision-making processes at 
local government are problematic because of councillors’ diverse identities and 
motives.  
Many will probably agree with this study’s assertion the decision-making processes 
are inclusive and influenced by the role of the councillors in position, who might have 
diverse motives for decisions or for challenging the decisions to be taken. Delays in 
decision-making mean that services are not improved and this could result in protest. 
It is much more likely that some of the service delivery issues that could be 
addressed are worsened by the councillors’ motives, without taking into account the 
consequences of incompetence in making decisions.    
To address this type of situation, Ngah et al. (2015) recommend the implementation 
of a decision-making model at local government level with a specific focus on 
councillors (as decision-makers), in the hope that using this model will enlighten 
councillors on how to collaborate in creating strategic partnerships that can enhance 
decision-making processes while considering all the actors. It is important to bear in 
mind that the primary aim of the public sector is to render services to citizens on time 
and budget, which requires continuous decision-making through bargained and 
political influences.  Owusu (2017, p.22) confirms this in the findings of his study by 
stipulating that “…81% of BI tools (software) were capable of: 1) faster and more 
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accurate reporting; 2) 78% of improved decision-making process; 3) 56% improved 
customer satisfaction; and 4) 49% increased revenues”.  
However, Mihaiu (2014, p.40) points out that it is imperative to measure performance 
in the public sector “to eradicate the cases of speculative performance and achieve 
sustainable performance”. Performance measurement must take into account the 
productivity, economy, financial performance, quality of service, compliance with 
social and environmental criteria, so that a single model cannot be established to 
assess performance at the level of public organisations 
In this regard, this study acknowledges the contribution of the existing methods and 
models that form a basis for articulating how BI tools can enhance decision-making 
and service performance in the South African public sector through the gathering of 
views of citizens as feedback pertaining to the quality of the services rendered. 
Taking Mihaiu’s (2014) point of view into consideration, dealing with public-sector 
service delivery matters requires an integrated systems approach with the theory of 
systems thinking to measure performance. If the public sector fails to do this, it will 
be difficult for it to address the speculated performance and to build sustainable 
performance, or to fulfil the mandate of service delivery, which is intended to better 
the lives of its citizens.  
Nations like Romania have attempted to address the matter of service delivery by 
looking to the transformation of public management processes, through introducing 
the concept of regionalisation. The belief behind this technique is that it will enable 
the promotion of an “…autonomous decision-making process, local key performance 
indicators, key account managers instead of public servants, transparency on 
resources allocation, effective multi-annual budget planning” (Branzas & Radu, 2015, 
p.696). Regionalisation in the South African context, if it is considered at the national
level for policy designing, will enable collaboration between public and private 
sectors. 
The usefulness of paying serious attention to methods and models has been argued 
by Goldstein et al. (2002, p.121), who write that  the biggest challenge for service 
organistions is to ensure that decisions are made systematically at each of these 
rates, with a view to providing the best service to targeted customers. 
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These authors propose the service design planning model and service recovery 
model, which incorporate the user perspective, in order to use the feedback of the 
system users to redesign services that meet the needs of customers (citizens). 
Please refer to Figure 3.6 for the proposed service design planning model, which is 
crucial for measuring performance.  
The most interesting model for this study is Karwan and Markland’s (2006) 
government services design planning model, which was adapted from Goldstein et 
al.’s (2002) service design planning model to focus on the government perspective 
rather than on pure service organisations as the Goldstein et al. (2002) model does.  
The government service design planning model is appropriate for this study since it 
is centred on the service delivery system that describes what constitutes the 
standards used by citizens and politicians to measure performance. From the 
theories, frameworks, methods and models reviewed, the study establishes a 
broader knowledge about the application of BI tools and decision-making from the 
public sector’s perspective. The next section discusses the South African context of 
BI and the status quo, with a particular focus on public-sector departments and 
government agencies.   
6.5. South African context 
In the South African context, a number of empirical studies have been conducted on 
the implantation of BI and DSS tools, which focused on the user perspective of 
satisfaction and perceived benefits in relation to the system quality, information 
quality and service quality. This above-mentioned study measured the perception of 
the users after being exposed to the BI system and assessed whether it met or 
exceeded their expectations regarding the promised benefits of a quality system, 
quality information and quality service. The notion of user perspective has been 
elaborated further by Jooste et al. (2014, p.32), who state that usability is one of the 
factors determining the optimal use and possible benefit of BI applications and that 
the value of BI is determined by measuring the efficiency of BI staff, the efficient 
allocation of available resources, the quality of BI products and user satisfaction. 
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It is clear that the adoption of BI tools relies heavily on the user’s perception of the BI 
system. This means that there is a need to conduct training on and create 
awareness of the capabilities of these BI tools as a user lack of appreciation of the 
system might result in their rejection of it.  
Also, decision-making regarding the acquisition of BI tools might not be supported by 
stakeholders if the selection and justification of the new technology is not adequately 
quantified. Jooste et al. (2014) insist that DSS is critically dependent on the 
availability of integrated, high-quality information organised and presented in a timely 
and easy to understand manner for successful managerial decision making. 
The study reveals that DSS need to be tested for usability through heuristic 
evaluation. This kind of evaluation requires experts to test the prototype for usability. 
Adopting this line of argument, the study complies with this process since it is based 
on design rules that derive from design theory within the IS domain. A BI expert from 
a consultancy was invited to be a part of this study. Two officials from the South 
African government who headed service delivery sections were also included in this 
study to test the usability of the proposed prototype as required by the IS domain.   
Hartley and Seymour’s (2015, p.251) argument that the ability of the public sector to 
use BI to identify such citizens’ needs is a key factor to being able to match services 
provided by the public sector with the citizens requiring attention. This argument was 
crucial to this study’s philosophical thinking on how BI DSS tools can enhance 
decision-making and service performance in the South African public sector through 
the gathering of views of citizens as feedback pertaining to the quality of the 
rendered services.  
The empirical studies reviewed revealed three main factors that contributed to 
successful implementation of BI, training and support, strong business ownership 
and executive buy-in. The studies also revealed a need for organisational maturity, a 
gap in staff skills as a serious barrier along with the lack of technological service 
accessibility to citizens.  This study sheds some insights on how these above-
mentioned challenges can be addressed in the South African public sector. In brief, 
there has been a significant increase in empirical studies on BI in the South African 
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context, particularly relating to the government. However, few studies seem to 
address the practical aspects of the adoption of BI tools.  
The following sections discuss the results of the experiment with the prototype of the 
two South African government departments selected for the computer simulation, the 
SAPS and the DHA. 
6.5.1. SAPS perspective of service delivery  
This section discusses the study results presented in Section 5.3.1.1, taking into 
consideration the annual report of the SAPS in order to present a fair discussion and 
to validate the sentiments of the citizens as trustworthy. First, it is vital to revisit the 
mandate of this department and relate this to the discussion of the results.  
This department is mandated by the South African government to “prevent and 
combat anything that may threaten the safety and security of any community, 
investigate any crimes that threaten the safety and security of any community, 
ensure offenders are brought to justice, and participate in efforts to address the 
causes of crime” (SAPS, 2018, p.1). The main goals of this department are to: 
a) ”Provide police services that will ensure safer communities by reducing the 
number of serious crime, contact crimes and trio crimes; 
b) Increase activities to prevent and combat border crime; increase the 
percentage of trial-ready case dockets for serious crime […];  
c) Improve the level of service delivery and accessibility to services by bringing 
SAPS service points closer to the communities” (SAPS, 2018, p.4). 
To achieve these goals the SAPS requires a collective approach from all its 
stakeholders, such as public servants, citizens, NGOs and the private sector, among 
others. The sentiment analysis results revealed that SAPS still faces challenges in 
delivering services to ensure safer communities and reduce crime.  
According to the STATSSA 2016/2017 Victims of Crime Survey, crime was in decline 
between the 2016 and 2017 financial years. This report revealed that were 
1 468 278 crime incidents reported, of which 1 153 984 crime incidents concerned 
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households. In terms of the population sectors affected, most of the victims were 
coloured at 8.99 percent while the least of the victims were black people at 6.9 
percent of households.  
The common crimes observed were: 1) housebreaking/burglary at 53%; 2) theft of 
livestock at 11%; 3) home robbery at 10%; 4) theft of personal property, which was 
the highest, at 42%; 5) assault at 18.9%; and 6) robbery at 16%.  
This report also indicated an increase in repeated household victimisation cases. 
While the efforts made by the SAPS are acknowledged in the decline of crime over 
these years, there is still room for improvement to address the 60 percent of South 
Africans that have lost hope of the SAPS. This 60 percent consisted of citizens that 
opted not to report crime incidents because the “police could do nothing”. Comparing 
these results with the sentiment results showed that 23 percent of the tweets were 
positive whereas 56 percent of the tweets were neutral and 21 percent were 
negative.   
It is likely that the 56 percent of the neutral tweets present new information that can 
also be looked at for further analysis. Otherwise, these tweets may be from those 
who have nothing to say about service delivery issues but are communicating about 
other matters under the #ServiceDelivery. Out of the 10 000 tweets made, 23 
percent were positive and 21 percent negative. Regarding the negative tweets, it is 
clear that serous attention should be paid to addressing these tweets; the user 
location can assist to point out exactly where this feedback comes from. The crime 
rate has been taken seriously in South Africa; hence it has been added to Chapter 
12 of The South African National Development Plan for 2030 (NDP2030).  
This study argues that Twitter data can be used for strategic planning. The notion is 
that there has been some remarkable improvement in service delivery and 
accessibility of policing services to communities in South Africa. Another plan of the 
NDP, mentioned in Chapter 5, is to transform society and unite the country by 
creating a platform “…where people are champions of their own development, and 
where people’s capabilities to lead lives they desire” (NDP2030, p.1). However, while 
South Africans are feeling safer in their own country, the response of the police when 
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crime is reported is slow. The use of citizen sentiment analysis can improve the 
response rate and increase public participation.  
The Victims of Crime Survey conducted by the SAPS for the year 2015/2016 lists the 
following objectives: 
1. “Provide information about the dynamics of crime from the perspective of 
households and the victims of crime, 
2. Explore public perceptions of the activities of the police, prosecutors, 
courts, and correctional services in the prevention of crime and 
victimisation, 
3. Provide complementary data on the level of crime within SA in audit to the 
statistics published annually by SAPS, 
4. Focus on people’s perceptions and experiences of crime, as well as their 
views regarding their access to, and effectiveness of the police service 
and criminal justice system” (SAPS, 2016, p.20). 
This report revealed reported housebreaking/burglary incidents at five percent, theft 
of personal property at two percent, assault at 0.7 percent and cases of murder at 
17.37 percent of the 95 percent of crime cases.  
The majority of households surveyed also stated that they did not report crime 
incidents to the police because they believed that the police could not or would not 
do anything about them. From the SAPS perspective, the survey revealed that 18.39 
percent out of the 81.79 percent of serious crimes reported were detected by the 
police, with 35 percent of these contact crimes. The report showed that the Gauteng 
Province had the highest crime rate, with 507 517 cases between the years 2015 
and 2016 and 503 224 between the years 2016 and 2017, projecting a decline of 0.8 
percent. North West Province was observed to have the lowest number of crime 
cases at 45 068 cases. 
The objectives of the SAPS, as stated in the Victims of Crime Survey for 2015/2016, 
are complementary to the sentiment analysis. Objectives 1, 2 and 4, juxtaposed with 
Twitter data, can enhance the formulation of such reports considering that in the 
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twenty-first century rich data comes from multiple sources. Regarding the application 
of BI tools, the SAPS should consider adopting such tools for predicted crimes 
before they occur and for monitoring internet crimes. Additionally, they can be used 
to build community trust. As it stands there are still a fair number of citizens that are 
not satisfied with the current standard of services. The richness of the sentiment data 
is that it is not about complaints but rather provides the perceptions, attitudes, views, 
opinions and emotions of citizens regarding the department or agencies that are 
rendering the services.  
These variables are very informative in terms of decision-making and further analysis 
can be conducted about various aspects of the data. For example, tweets can be 
analysed to observe citizen opinions or perceptions about the current ruling party 
since some of them convey ideas about these challenges being the fault of the ruling 
party in government. The next section discusses the results from the DHA 
6.5.2. Department of Home Affairs perspective 
This department’s mandate is to be “the custodian of identity and civic status 
including citizenship; and to manage immigration securely and efficiently in the 
interest of economic development and national security”. In addition, “the purpose of 
civic services is to ensure, efficient and accessible services and documents for 
citizens and lawful residents through the execution of the following core functions: 
a) Management of legislation relating to issuance of identity documents; births, 
marriages and deaths (BMD); passports and travel documents. 
b) Maintain secure, accurate, accessible systems (National Population Register 
and Home Affairs National Identification System) and data. 
c) Affirm and regulate official identity, civil status and the acquisition and loss of 
citizenship. 
d) Provide access to secure and efficient services and enabling documents” 
(Annual Performance Plan, 2018, p.10). 
On the basis of these core functions, it is clear that the DHA deals with sensitive 
activities that ensure the safe management of identification documents such as 
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personal identification, births, marriages, passport and travelling documents, among 
others. As a result, the views and perceptions of citizens are imperative for re-
addressing any gaps identified to enforce the relevant legislation. In conjunction with 
the sentiments of the citizens, it has been noted that some of the serious complaints 
are associated with the cycle time of applied for documents, which is longer than the 
stipulated time. Thus, the study contends that the application of BI tools to aid 
service delivery interventions will play a significant role in providing sufficient quality 
data for decision-making.  
The Annual Performance Plan 2014-2015 report indicates intentions of improving 
service delivery and attempts to do so by transforming into a paperless 
administration in order to streamline service offerings. An additional intention was to 
strengthen the security of the environment. Challenges encountered in achieving this 
related to insufficient funds, human resources and finances. It is likely that the 
complaints of long queues can be attributed to the lack of human resources and the 
transition from a paper-based system to a live capture system, which also comes 
with technology challenges. A comparative analysis between the sentiment analysis 
and annual performance report enabled the validation of the quality of the data along 
with the trustworthiness of the citizens’ views and opinions of the services rendered.  
Regardless of all the aforementioned challenges, the Department of Home Affairs’ 
Annual Performance Report 2014/2015 indicated the remarkable improvement of 81 
percent targets achieved through strategic training interventions. Challenges 
included a delay in the selection of an appropriate service provider for the 
development of a National Identity System, which is a “digital system”. This system 
promised to improve services, reduce costs and attract investment, in addition to 
securing the system. The interesting aspect of this report was the acknowledgment 
of the shortfalls of “unreliable power supply and networks as the delivery of services 
is now automated; persistent network problems often resulted in long queues and 
uncertain service delivery” (DHA, 2014/2015, p.8). 
Such an acknowledgement of these challenges, which confirms the feedback of the 
citizens and the awareness of the DHA, raises a question regarding what 
interventions can be put forward. Coming to the 2016/2017 Annual Performance 
Report, an 84 percent targeted performance improvement was achieved, which is 
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evident from the unqualified audit report of the financial year. Reflecting on the audit 
report, it is clear that the DHA was able to account for all of its expenditure, which 
indicated good governance, transparency and accountability. However, a few 
shortcomings were also highlighted in the “legacy of underfunding, outdated 
systems, lack of professional staff, and lower level of security”.  
 In summary, the DHA service delivery issues derive from the national level, which 
means that even the re-addressing of these issues cannot be undertaken at the 
departmental level. For example, the issuing of an adequate budget and skilled staff 
is imperative for the operational aspect of the department. Therefore, the decision-
makers need to be in a position where they have critical information available for 
better decision-making during the budget allocation processes. The notion of this 
study is that the application of BI tools can enhance these decision-making 
processes by providing real-time data. In fact, the proposed use of sentiment 
analysis will enable the DHA and decision-makers to validate the reports of the 
South African departments and agencies in line with the feedback of the citizens. 
Moreover, citizen feedback can be used to compare the shortfalls and revise the 
requested budget considering the needs of the citizens. By doing this, the study 
believes that protests can be minimised.  
6.6. BI-based Service Delivery Model 
The proposed BI-based service delivery model derived from the IS domain, which 
governs the philosophy of the BI field. With the notion that the capabilities of BI tools 
can address the challenges faced by service organisations, particularly in the public 
sector, this study provided an adequate understanding of the application of BI tools 
in decision-making processes. In the same way, the study highlighted the key 
enabling elements that are embedded in management practices.   
It is useful to revisit the challenges faced by public service departments and 
agencies as highlighted in the previous sections in order to be in a better position to 
understand the relevance of this model through the lens of BI applications. The 
observed challenges confirm Jelenic’s (2011, p.33) view that, “Companies are 
exposed to the challenges posted by the unpredictable and complex competitive 
environment; [moreover], companies are forced to innovate and develop new 
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techniques to improve the quality and functionality of products; reduce costs and of 
course, to respond to the increasingly sophisticated customers’ demands in order to 
survive in the market” (Jelenic, 2011, p.34). Boselli et al. (2011, p.1) believe that, 
“Quick and fine tailored service adaption to the population’s evolving needs can 
effectively contribute to reaching the goal of providing more with less [while] tailored 
adaption stresses the decision-making processes”. 
MicroStrategy (2007) maintains that government departments and agencies need to 
find ways to incorporate their information systems and provide information at the 
forefront to employees and create a platform of knowledge sharing across the 
departments and agencies. Meanwhile the SAS (2011) also noted that changes in 
the political and technological environment put a great deal of pressure on 
government agencies to change their way of doing business to meet the growing 
demands of both their operational constraints and their constituents. Furthermore, 
the organisation claimed that the lack of accurate data and information management 
systems in the public sector are key vulnerabilities that hinder successful decision-
making and the potential for long-term savings when providing front-line services. 
From these few revisited challenges, the study investigated how BI tools can 
enhance decision-making and service performance through the gathering of views of 
citizens in support of service delivery interventions. Additionally, this study provides 
some insights into the benefits of using social media for citizen engagement and 
Twitter data to gather citizens’ sentiments to measure public service delivery 
performance. On the basis of its findings, this study proposed a “service delivery 
interventions practice” through the application of BI tools. 
As reflected in Figure 4.2, the solution technology invention mode for conducting a 
design science approach was considered for this study on the grounds that the end 
product or outcome derived from the invention of a DSR should aim to enhance or 
create a method, product, system, practice or technique. This study aims to enhance 
a practice, with the notion that the underlying challenges identified can be resolved 
through the practice of BI-based service delivery model. In addition, innovative 
design development is required by design theory. As discussed earlier, Miah et al. 
(2012) point out that DSR entails innovation design development with solution 
modelling while testing the design for usability. The developed prototype for 
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computer simulation was used to test the claimed capabilities of BI with a particular 
focus on South African government departments. In terms of how this exercise was 
conducted, it has been highlighted on section 4.8.4 and Appendix G depicts the 
prototype development nodes that were created through Knime workflow tool 
demonstrating on how the sentiments were filtered, cleaned and analysed, whereas 
Appendices D and E also depict the raw data through the application of machine 
learning programming and sentimental analysis to gather data regarding the 
attitudes, opinions, views and emotions of South African citizens from online textual 
reviews 
The prototype was tested in accordance with the two theories that were mandated by 
the domain. They are design theory for knowledge validation within the IS domain 
and IDT. These theories informed this study about the protocols of IS domain 
regarding knowledge discovery and the importance of validating it through the 
involvement of a subject to test the usability. It is confirmed by Wani and Ali (2015) 
that an invention or innovated product or service is pointless without the user’s 
validation for diffusion. Responding to the design theory also calls for testing for 
usability of the prototype from the user’s perspective. Wani and Ali (2015, p.102) 
claim that IDT is “…one of the strong theories to predict the diffusion of innovation in 
a social system”. They define diffusion as “the process by which an innovation is 
communicated through certain channels over time among the members of a social 
system” (2015, p.102).  
Tests were conducted for compliance with the IS domain requirements of knowledge 
discovery since service delivery issues relate to a social system. To be more precise, 
the use of social media for service delivery, public participation and citizen 
engagement creates channels for use by the social system that exists in government 
departments. 
Another theory that was employed is the systems thinking theory. This theory derives 
from the field of system dynamics, which encourages ways of testing innovations 
within social systems. It forced the researcher to view the undertaken investigation 
through systematic lens, where all interactions or components were modularised and 
considered for analysis, and to establish how these units affected the entire system. 
Lastly, the unified theory of acceptance and use of technology was considered for 
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testing the usability of the prototype, as stipulated by the design theory and the 
unified theory of acceptance and use of technology guidelines. Public sector 
management practices have been discussed in detail in Section 6.3, where the 
critical key enabling elements have been highlighted. 
As a result, this study believes that public sector managers need to pay serious 
attention to KM which enables organisations to establish the competencies and 
capabilities it possesses along with the processes, procedures and systems needed 
to promote and sustain performance. The lack of knowledge management might lead 
to the revision of the organisation’s strategic management. In fact, through KM, skills 
gaps can be addressed, and professional staff can be retained. This is important for 
the South African government, because there a possibility that the retention of skilled 
employees has been overlooked and the long-service employees not recognised, 
leading to staff becoming demotivated and resigning from public sector departments.  
The aim of strategic management is to look at new technology, best practices, 
methods and techniques for achieving the set strategic goals. This is where 
managers have a decision to make regarding whether or not to adopt this 
technology, depending on the availability of resources, such as funds and human 
resources. Skilled employees who are knowledgeable about advanced technologies 
such as BI tools are also needed as adopting BI tools does not guarantee quality 
service delivery. What is more important is the effective use of the BI tools, which 
heavily depends on the skills and development of the employees. 
The findings of this study suggest that public sector departments lack professional 
and skilled employees, which might hinder the acquisition of BI tools.  An approach 
that sees the employment of skilled employees and training of current staff might 
enhance the decision-making processes of service delivery interventions. Please see 
Figure 6.1 for the illustration of the proposed service delivery interventions practice 
model.  
The BI-based Service Delivery Model is advocated on the basis of the capabilities of 
the software it uses, which have been noted by experts such as Kumari (2013) who 
believes that BI tools enable an organisation to take all its processes and capabilities 
and convert them into knowledge, and ultimately get the right information for the right 
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people, through the right channel at the right time. Antoniadis et al. (2014) concur 
that the capabilities of BI collecting, transforming and presenting organised data from 
multiple sources minimise the time taken to acquire relevant business information 
and allow its effective use of decision-making processes of management.  
The Rapidminer institution (2014) offers sufficient evidence that BI guides business 
plans and measures of previous performance through the of consistent set of 
metrics. Meanwhile predictive analytics focuses on accurate predictions of all 
upcoming events through the practice of data analysis statistically. In brief, there is 
clear evidence that the use of BI tools enablers departments to extract data from 
multiple sources and transform this information for decision making while such 
information is disseminated to the right people through proper channels at the right 
time.   
 
Figure 6. 1: BI-based Service Delivery Model 
6.7. Conclusion 
This chapter presented and discussed the study results. A model for service delivery 
interventions practice was also proposed. . A computer simulation of the developed 
prototype for the practical experiment was conducted at the SAPS and the 
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Department of Home Affairs. The sentiments of the citizens were mined through the 
use of the PowerBI tool. A word cloud of the sentiments was used to establish the 
key variables, with the size and colour of the words signalling the frequency and 
importance of the variables. The keywords identified were “protest”, “service report”, 
“municipal”, “community”, “provide”, “complaint” and “respond”, which confirmed the 
results of the studied variables.  
The results of the study include the complaints about the inability of SAPS and DHA 
to deliver quality services and meet service demands. A review of empirical studies 
related to the application of BI tools revealed that these tools enable decision-
makers to manipulate unstructured data into a simple form for better decision-making 
by stakeholders such as government departments, agencies, decision-makers, 
officials and ruling parties. 
The study also observed that sentiment analysis can be used for monitoring and 
evaluation, depending on the reliability of the data and information management 
systems. The South African government institutions, particularly the municipalities, 
have been accused of lacking the ability to make appropriate decisions owing to a 
lack of reliable data and public engagement. The results of this study suggest that if 
these data are used effectively in decision-making pertaining to service delivery 
interventions, disruptive elements such as protests can be minimised. 
Correspondingly, proposed service delivery interventions practice through the 
application of BI was presented in the form of a model. The next chapter presents 
the conclusions reached by the study along with recommendations for practice and 
suggestions for future research. 
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CHAPTER SEVEN: CONCLUSION AND RECOMMENDATIONS 
7.1. Introduction  
This study set out to investigate the application of a business intelligence tool for 
service delivery improvement in South Africa.  This study focused on the application 
of BI tools for better decision-making in support of service delivery improvement, with 
the aim of understanding how BI DSS tools can enhance decision-making and 
service performance in the South African public sector through the gathering of 
views of citizens as feedback pertaining to the quality of the rendered services. The 
study worked from the notion that a BI-based Service Delivery Model would enable 
the SAPS and DHA and other public sector departments and agencies to develop a 
continual service delivery improvement plan, which consequently could prevent the 
major protests that the country has been facing in the past few years.  
In order to achieve this aim, an investigation was conducted of the key variables. 
The literature review explained the scientometric analysis adopted to ascertain the 
progression of BI as a field within the IS domain and presents the results of this 
analysis. This study was carried out within a BI DSS conceptual and theoretical 
framework using a qualitative research methodology.   
7.2. Research Objectives and Questions 
Chapter Seven now presents the conclusions reached by the study by highlighting 
how the objectives of the study were achieved and the research questions 
answered. This chapter then moves on to an overview of the research results and 
self-assessment.  Recommendations for practice are set out in accordance with the 
study findings and conclusions. Suggestions for future research are made on the 
basis of identified shortcomings and the need for future research. The thesis ends 
with concluding comments.  
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In order to summarise the results, it is imperative to recall the research questions 
that directed this study. The main questions addressed were as follows:  
1) How can the application of BI tools enhance decision-making and how can 
decisions be used to aid the service delivery interventions in South African 
public service organisations 
2) To what extent is the gathering of the sentiment of citizens as feedback 
pertaining to the quality of rendered services influencing service delivery 
improvement? 
3) Do management practices in the public service departments determine the 
adoption of decision support systems for service delivery? 
4) To what extent does the availability of the relevant skills and resources in 
public service organisations influence the adoption of Decision Support 
Systems? 
The philosophical thinking of this study, as presented in the first chapter, is that the 
application of BI tools can result in better decision-making in an organisation and can 
enhance an organisation’s performance and competitiveness. The above notion 
entails elements that address issues in both the private and public sectors, although 
there are differing perspectives between these two sectors in terms of how they view 
and serve customers. In the public sector there have been some difficulties in 
educating employees about providing customer-driven service. This is particularly 
true of public sector departments and agencies.  
Among government departments there appears to be a perception that the concept 
of a customer applies particularly to a business context where the services rendered 
are paid for. Government entities services are often rendered free; therefore, it is 
more likely that public servants might expect that citizens cannot demand quality 
service. However, citizens are demanding quality service delivery, quick response 
and sustainable development. Public sector departments and government agencies 
faces challenges of incorporating advanced technologies in order to address these 
demands and challenges.  
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Interestingly, the use of advanced technologies has extended to public sector 
departments in order to manage services and financial reports. It has been noted 
that in both developed and developing countries, public sector departments and 
government agencies are depending on BI tools to improve and sustain quality 
service delivery to their citizens within their estimated budgets. For the public sector, 
making decisions is complicated and yet well-informed decisions are vital for 
providing citizens with better services. Inadequate decisions may lead to poor 
service delivery and dissatisfied citizens, which may result in protests that could be 
avoided or prevented.  
The key argument of this study is that there is a need to establish a broader 
understanding of the application of BI tools for better business decision-making. It is 
likely that without them critical information is often overlooked or not tapped into from 
the vast amounts of data available to  organisations., Internationally, public sector 
departments and agencies are investing vast financial resources in collecting, storing 
and securing data for monitoring and evaluation of operational performance and 
enhancing citizen engagement or participation in decision-making. The study 
proposes that the application of BI tools can enhance decision-making to aid the 
service delivery interventions in South African public service organisations. These 
tools can be used with the current existing social media platforms that have been 
implemented by South African public service platforms to improve public participation 
in decision-making and self-service touchpoints in order to create access to, 
transparency of and accountability for service delivery.  
Additionally, the tools can be used affectively to address the perceptions and service 
satisfaction demands of citizens regarding service delivery, quick response, 
articulation of the needs of citizens and involvement of citizens during the service 
design phase by the public service organisations and agencies, to name but a few. 
In this regard, the study argues that the effective use of social media with BI tools will 
lead to better decision-making, where citizens’ views can serve as real-time data for 
speeding up decision-making processes. The study hypothesises that the better 
decision-making support offered by the application of a BI tools can facilitate service 
delivery interventions positively in South African public service organisations. 
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It is necessary to note that the use of BI tools is only one positive resource with 
respect to service delivery. The current research has not addressed other issues 
such as budgeting and finance corruption, nepotism, and so on. These are equally 
important, but not the focus of this study which only considers BI. 
7.3. Research Results 
This study found that the views, emotions and attitudes that can be extracted from 
Twitter data, stated simply, could enable government decision-makers to deal with 
issues related to service delivery in a number of ways. Firstly, Twitter data may be 
used to articulate the needs and expectations of citizens in relation to public service 
delivery before unmet needs result in protests. Secondly, it may be possible to 
identify new information that cannot be extracted accurately manually. Such 
information can provide other matters that need to be addressed, but have not yet 
been communicated. Thirdly, these data may be used to track the views and 
attitudes of citizens as an indicator of service satisfaction. Finally, this information 
can be used to identify service gaps, such as operational reporting, budget 
forecasting and resource monitoring, that need to be addressed quickly and that can 
be used to forecast the following year’s budget concerning service delivery 
interventions. If citizen sentiments obtained from social media are acted on in this 
way, then South African public service departments and agencies will be able to 
improve service delivery as well as monitor and evaluate it, provided this has been 
budgeted for adequately. 
Equally, the regular protests that have costed the country millions in restoring 
damaged property could be avoided in the future. In fact, the study is of the opinion 
that the protests can be tracked before they occur. The application of sentiment 
analysis has gained popularity in the public sector, specifically in government for 
tracing citizens’ perceptions, views, emotions and opinions about the government 
services and other matters. This study noted that South African government 
departments and agencies are in a good position to incorporate the use of BI tools 
since they have the necessary ICT infrastructure at their disposal, although it needs 
to be realised that from the citizen’s perspective there are also challenges of 
awareness of citizen engagement through social media as well as access to 
technology and connectivity. 
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As a result, these challenges need to be addressed first in order to use the BI tools 
appropriately. Sentiment analysis can be used to enhance decision-making 
processes as well as to engage citizens in such discussions.   
7.4. Contributions of the Study 
This study is one of the few studies which aim to address the serious issues of 
service delivery observed in South Africa over many years. It therefore makes a 
theoretical, a practical and a South African contribution to the body of knowledge. 
From a theoretical perspective, the study undertakes an adequate literature review to 
broaden the understanding of the application of BI tools for better decision-making in 
the public sector. Furthermore, although the progression of the BI field over the past 
40 years was recorded and the characteristics of the domain of IS, this study 
highlights and values the theories and the applications of BI within the public sector 
that specifically pertain to service delivery matters. Few empirical studies were found 
regarding the application of BI in the public sector, particularly in relation to 
government institutions.  
The practical contribution of this study is that it extends to demonstration of the 
application of BI tool through the use of the social media platform for public 
engagement. The perception of this study is that incorporating BI tools in the 
management system can address some of the challenges faced by the South African 
public sector departments and government entities. Moreover, the study findings 
justify that the use of Twitter sentiment data can improve the communication 
channels between the government and its citizens and can be used to create a two-
way feedback mechanism that enables the monitoring and evaluation of service 
delivery performance. The study, therefore, enlightens managers, decision-makers 
and public servants as well as citizens to engage with social media platforms for 
quick response and to improve service quality.  
Another contribution of the study is that it creates awareness of the availability of 
open source software for government since there is a belief that these technological 
tools are expensive. Additionally, this study also emphasises the importance of a 
broader social science perspective in the management of the public sector as 
decision-making within the public sector often derives exclusively from a political 
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science perspective, since decisions in such an environment are politically 
motivated. 
From the South African perspective, it is hoped that the implications of the study’s 
proposed service delivery interventions practice through the application of BI-based 
Service Delivery model will initiate a discussion on this matter. This study provides 
some insights into the use of BI tools in support of service delivery interventions 
through the use of sentiment analysis. Even more importantly, the study indicates 
that it is important for decision-makers, municipal managers, public servants, 
government officials and the ruling party to pay attention to the practice of sentiment 
analysis. This is particularly true, considering the protests demanding for the 
improvement of service delivery that have been problematic for the government.   
7.5. Self-assessment 
The section of self-assessment was conducted about the researcher to ensure all 
key aspects of the study were adequately addressed. 
7.5.1. Selection of research question 
The research questions were clear and appropriate for a study on the application of 
BI tools for decision-making in service delivery interventions. That a “how” question 
should be asked was also recommended by the IS domain design theory philosophy, 
with the notion that solving social or real-world problems requires practical 
applications. This means that it is necessary to have proper guidance and 
demonstration of these tools, techniques and technologies otherwise there may be 
some lack of expertise. In accordance, the researcher believes that the research 
questions required a high level of thinking, a systems thinking approach and 
technological expertise. As a qualified software developer (programmer) who 
majored in Information Systems, Technical Programming and Software 
Development, the researcher was able to apply his previous expertise in ICT and 
knowledge to address the research questions successfully. 
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7.5.2. Focus 
The researcher developed a research schedule and managed it carefully. All 
activities were executed successfully and wherever challenges arose, appropriate 
solutions were applied, for example, replacing the questionnaire with government 
document review to strengthen the statically aspect of the study. The schedule 
helped to prevent scope creep and to develop the critical path of the research project 
with all the activities. This helped the researcher to identify activities that required 
consultation with experts to refine methods and techniques.  
7.5.3. Gathering of data 
In terms of data gathering, the researcher used computer simulation, document 
review and a review of academic journal articles to deepen his understanding of the 
application of BI tools. He was able to identify the methods, techniques, theories and 
practices associated with these tools. As a result, he was able to develop a BI 
prototype tool for extracting the data from the social media platform and from 
multiple other resources such as government documents, journal articles and books. 
Thus, adequate data were collected for the simulation and were analysed in 
chronological order to compare the sentiments of the citizens with the departmental 
reports of service delivery for triangulation and fair presentation. 
7.5.4. Sorting  
The researcher carefully selected the information considered relevant for this study 
and organised and presented it in an appropriate manner to ensure coherence. 
Moreover, he followed the guidelines of the domain on knowledge acquisition and 
presentation for the information gathered to be validated as a contribution within the 
domain. The sorting of appropriate information took place from the beginning until 
the end of this study.   
7.5.5. Synthesising 
The knowledge gained during the course of this study was synthesised to form the 
basis for developing the prototype used to gather the relevant data for answering the 
research questions. From this knowledge synthesised with the study results, the 
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researcher was able to formulate a proposed BI-based service delivery model as the 
intervention to support service delivery improvement within the South African public 
service.  
Moreover, the synthesising process broadened his knowledge and allowed him to 
learn meaningful methods, techniques and best practices of applying business 
intelligence tools such as PowerBI through machine learning that could be used in 
creating the prototype and developing the proposed practice. It also provided a 
detailed overview of the application of BI tools in the public sector, particularly in 
South African government departments and agencies.  
7.5.6. Illustration 
Careful thought was applied in illustrating how BI tools can enhance decision-making 
in support of service delivery interventions using citizen feedback. This study 
illustrated how sentiment analysis can be conducted in the public sector, with a 
particular focus on South African government departments. A broad explanation was 
given on how these sentiments can influence service delivery improvement plans. To 
the research question: ” Do management practices in public service departments 
determine the adoption of decision support systems for service delivery?”, the 
findings of the study suggested a “yes” answer, as demonstrated in the proposed 
service delivery interventions practice model, which incorporates relevant skills and 
resources. 
7.6. Recommendations 
The public sector has been revolutionised by the advancement of technology and the 
political environment, which has resulted in an increased demand for self-service 
technology and service quality. Technological advancements come with both 
opportunities and challenges in the service sector. From a government point of view, 
technologies have enabled departments and agencies to enhance service delivery, 
create access to service, and promote transparency, accountability and public 
engagement. However, there are challenges associated with the operational aspects 
of technology that require serious attention from government officials, decision-
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makers, citizens and other stakeholders. In order to address these challenges, which 
are highlighted earlier, this study recommends the following approaches: 
7.6.1. Improved management practices in government 
Improved management practices in government are needed to enhance the day-to-
day activities of rendering quality service to citizens. The service offering processes 
currently in place should be observed in order to strive for continual improvement of 
service delivery. 
In this regard, the study recommends the integration of the information systems of 
service delivery interventions, which will enable the consolidation of reports from 
multiple sources for monitoring and evaluation purposes. Moreover, the setting 
#ServiceDelivery should be used to improve the use of sentiment gathering 
throughout the public service, since it has been claimed that government 
departments lack reliable information for decision-making.  
7.6.2. Build capacity for a service delivery interventions approach 
Public service organisations should build capacity for a service delivery interventions 
approach, with the main focus on the feedback of their citizens through CRM. It has 
been noted that, increasingly, citizens are of the opinion that their views are not 
taken seriously by the government. This creates frustration pushing citizens to 
engage in protests to make their petitions known. Such protests lead to vandalism of 
state properties with damage worth millions of Rands. It is therefore important for 
government institutions to understand their mandate towards rendering services to 
the society as a matter of importance. Moreover, they need to identify the best 
possible techniques, methods and practices that will enable them to deliver services 
quickly and respond immediately to issues. 
7.6.3. Use of advanced technologies 
The study recommends the use of advanced technologies for information 
management and decision-making processes. To incorporate these technologies, 
public service institutions should build capacity as already mentioned, which also 
entails skills and talent development as well as skills retention. The study revealed 
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that public sector organisations lack employee retention strategies, which results in 
professional employees leaving these organisations and in so doing creating skills 
gaps. To develop a strategy for government employee retention in order to sustain 
service delivery improvement plans that incorporate the appropriate technology is 
therefore necessary. Awareness programmes for citizens should be carried out on 
how to use online platforms such as Twitter and Facebook for services and 
feedback. 
7.6.4. A collective approach 
Lastly, the issues of service delivery require a collective approach from all 
government institutions and stakeholders. The study recommends collaboration or 
active partnership with institutions such as those of higher learning and of education 
to address the lack of skills and to drive the research and business development 
(RBD) that will look at the acquisition of the required methods, techniques and best 
practices. Hopefully, collectively these issues can be minimised and the life of 
society consequently improved.  
7.7. Shortcomings 
The study aimed to examine how the application of BI tools can enhance decision-
making and how decisions can be used to facilitate service delivery interventions in 
South African public service organisations. Additionally, to the study provides 
insights into the benefits of using social media for citizen engagement and Twitter 
data to gather citizens’ sentiments to measure public service delivery performance. 
Studies often encounter unforeseen circumstances that limit the research.  In this 
study unforeseen circumstances meant that the study had certain shortcomings, as 
described below. 
The full participation of the government departments approached to participate in the 
study was expected since this study was intended to share insights that could be 
used in their service delivery improvement plans. The call was forward to some of 
the departments but there was no response. Government interest was expected 
since public service delivery has been problematic in South Africa. Secondly, most 
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government departments had not created a #ServiceDelivery platform to gather the 
sentiments of their citizens. This limited the case study to two cases of departments.  
Another limitation concerned the language used in the Twitter data, since most of the 
South African population uses vernacular languages which the data mining BI tools 
cannot recognise. This meant that some tweets could not be considered due to the 
fact that they were not related to the service delivery issues and based on the 
unrecognisable languages. This was considered to be a limitation as this information 
was important for a complete descriptive analysis and the broader understanding of 
the nature of service delivery issues. Moreover, the vital feedback of the citizens that 
is needed for readdressing the service gaps. These limitations were addressed by 
identifying such data with the vernacular language and translating into English as a 
transcript. Such information was considered to be qualitative data considering that 
majority of the citizens use vernacular languages.  
Another factor that was considered, is that in South Africa there are eleven official 
languages, which it means that feedback can be communicated through eleven 
languages. Clearly this also raises a serious concern about the capabilities of these 
BI technologies to analyse vernacular languages as well as the need for configuring 
or reprogramming these tools within the South African context.     
7.8. Future research  
This study was only able to analyse tweets written in English. To overcome this 
limitation, future research should focus on the configuration of BI tools to incorporate 
more languages and to enhance the usability of these tools.  
The study discovered that decision-making in the public sector environment is 
influenced by diversity, motives and political issues. This suggests a need to 
establish the attributes that should be addressed in the decision-making process in 
order to avoid such variables affecting the content of the decisions made.  
From the South African perspective, future research should focus on the alignment 
of social media and service delivery intervention programmes to tailor services that 
appeal to citizens. In addition, the study revealed that citizen sentiment is often 
influenced by political beliefs and motivations. With this in mind, it may be worth 
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investigating the nature of the protests to establish whether they are related to 
service delivery or whether there are other factors that are encouraging these 
protests.  
7.9. Concluding Comments  
The importance of applying BI tools in the public sector in support of service delivery 
interventions cannot be overemphasised in times when citizens are demanding 
faster service delivery and prompt response to requests for services. On the other 
hand, as revealed by the literature reviewed, public sector organisations are turning 
to advanced technologies in order to respond to these demands and for operational 
management. However, researchers claim that public sector organisations lack the 
expertise to manage information, which is evident in the inaccurate reports, lack of 
accountability and lack of transparency in financial expenditure associated with these 
organisations.  
On the other hand, it is a fact that in South Africa government organisations are often 
underfunded and are expected to do much with little. In such an environment, 
managed data is important for ensuring that monitoring and evaluation are 
conducted throughout the entire organisational systems. It is from this view that this 
study strongly recommends the application of BI tools for better decision-making in 
support of service delivery interventions.  
In brief, a thorough literature search demonstrated the philosophical thinking behind 
this study and a technology invention solution was developed in the form of a 
prototype for simulation. The testing of this prototype enabled the study to answer 
how the application of BI tools can enhance the decision-making and service 
performance of an organisation through the use of sentiment analysis. This study 
shed some light on the progression of BI as a field with its emerging concepts. Even 
more importantly, it shared some insights into the service delivery improvement plan, 
which is embedded in management practices.   
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Appendix A: Decision Making Model 
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Appendix B: Design Science Research Guidelines  
Guideline Description 
Guideline 1: Design as an 
artefact 
DSR must produce a viable artefact in the form 
of a construct, a model, a method, or an 
instantiation. 
Guideline 2: Problem relevance The objective of DSR is to develop technology-
based solution to important and relevant 
business problems 
Guideline 3: Design evaluation The utility, quality, and efficacy of a design 
artefact must be rigorously demonstrated via 
well-executed evaluation methods. 
Guideline 4: Research 
contributions 
Effective DSR must provide clear and verifiable 
contributions in the areas of the design artefact, 
design foundations, and/or design 
methodologies. 
Guideline 5: Research rigor DSR relies upon the application of rigorous 
methods in both the construction and evaluation 
of the design artefact. 
Guideline 6: Design as a 
research process 
The search for an effective artefact requires 
utilising available means to reach desired ends 
while satisfying laws in the problem 
environment. 
Guideline 7: communication of 
research 
DSR must be presented effectively to both 
methodology-oriented and management-
oriented audiences. 
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Appendix C: API settings for SA Police Service  
# API's setup: 
def twitter_setup(): 
    """ 
    Utility function to setup the Twitter's API 
    with our access keys provided. 
    """ 
    # Authentication and access using keys: 
    auth = OAuthHandler(consumer_key, consumer_secret) 
    auth.set_access_token(access_token, access_secret) 
     
 
    # Return API with authentication: 
    api = tweepy.API(auth) 
    return api 
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Appendix D: Tweets Extraction  
# We create an extractor object: 
extractor = twitter_setup() 
 
# We create a tweet list as follows: 
tweets = extractor.user_timeline(screen_name="SAPoliceService", count=2000) 
print("Number of tweets extracted: {}.\n".format(len(tweets))) 
 
# We print the most recent 5 tweets: 
print("5 recent tweets:\n") 
for tweet in tweets[:5]: 
    print(tweet.text) 
    print() 
Number of tweets extracted: 200. 
5 recent tweets: 
#sapsWC Western Cape Provincial Management expressed their shock about the killing of late Constable Vuyo 
Mkhosana… https://t.co/xWuCcBw59S 
RT #sapsHQ DPCI NW seek public assistance for 4 suspects #wanted, who are part of transnational drug 
syndicate oper… https://t.co/8qDA34wcZX 
#sapsLIM #SAPS National Rugby Championship unfolding after the official opening on Monday 2018-07-02 in 
Limpopo .… https://t.co/gRO1bS6vXZ 
#sapsEC Bethelsdorp teenager (19) arrested in Bloemdal yesterday 4/07 for possession of unlicensed firearm 
&amp; ammuni… https://t.co/mqRzLjUfb1 
#sapsEC Dutywa #SAPS have arrested a 34yrs-old man for the alleged murder after a 69yrs-old woman.  The 
murder was… https://t.co/HujoRNmp6n 
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Appendix E: South African Police Service Delivery Unstructured Data from 
Twitter API.  
#sapsWC Western Cape Provincial Management expressed their shock about the killing of late 
Constable Vuyo Mkhosana… https://t.co/xWuCcBw59S 
RT #sapsHQ DPCI NW seek public assistance for 4 suspects #wanted, who are part of 
transnational drug syndicate oper… https://t.co/8qDA34wcZX 
#sapsLIM #SAPS National Rugby Championship unfolding after the official opening on Monday 
2018-07-02 in Limpopo .… https://t.co/gRO1bS6vXZ 
#sapsEC Bethelsdorp teenager (19) arrested in Bloemdal yesterday 4/07 for possession of 
unlicensed firearm &amp; ammuni… https://t.co/mqRzLjUfb1 
#sapsEC Dutywa #SAPS have arrested a 34yrs-old man for the alleged murder after a 69yrs-old 
woman.  The murder was… https://t.co/HujoRNmp6n 
#sapsLIM Seshego #SAPS are investigating the death of a 3-year-old toddler after he allegedly 
fell into a pit toile… https://t.co/n84P9icpBx 
#sapsEC Joint operation by members of Crime Intelligence, OCC &amp; Crime Prevention @ 
Chaguba &amp; Mkanzini Locality resu… https://t.co/YhGCtBN3st 
#sapsHQ #SAPS invites unemployed youth who conform to requirements for a  12 mnth 
internship programme @ Corporate… https://t.co/NhVcl4beOm 
#sapsKZN Yesterday afternoon Provincial Drug Unit members uncovers drug lad in Berea and 
arrested a 36yrs old suspe… https://t.co/oQ3dpL8VQC 
#sapsEC Mdantsane OCC members conducted intelligence driven operation, disguised as 
customers &amp; pounced on unsuspec… https://t.co/XYyuMHEawm 
#sapsHQ UNICRI &amp; DPCI (Hawks) organized a 3-day specialised training from 3 to 5 July 
2018 to enhance the capacity… https://t.co/MdpH2DNBlg 
#sapsHQ DPCI commenced with investigations after Malmesbury Mosque attack on 14/6/18 
where 2 people lost died &amp; a p… https://t.co/0XBvMZJoGj 
#sapsKZN 4 Suspects killed &amp; 2 injured during shootout with police earlier today on R102 
near Canelands. Suspects w… https://t.co/PNIRXSj4ux 
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#sapsNC Partnership between members of Kimberley Community Police Forum and #SAPS 
resulted in the arrest of 2 suspe… https://t.co/fKvn8pmXxq 
#sapsEC Members of #SAPS investigate an inquest docket after the discovery of suspected 
human skeletal remains at a… https://t.co/9g7WjbVImx 
RT #sapsKZN Dududu #SAPS appeal to public to help find #Missing Cynthia Lungeleni Ngidi 
(42) from Dududu who is men… https://t.co/jrEwuO4cPX 
#sapsLIM Sekhukhune #SAPS are searching for 20 yrs. man Makola Koketso of Ga-
Mashegoane village who was last seen o… https://t.co/5t8Eg9ECSB 
RT #sapsKZN Greenwood Park #SAPS are appealing to the community for assistance regarding 
the case of house breaking… https://t.co/fjSGNdKOER 
#sapsKZN Thabane Sigadla from KwaDabeka has been #sentenced to an effective 38 yrs. 
imprisonment for #carjacking, p… https://t.co/1HxnRIx1nS 
#sapsKZN Umlazi #SAPSpolice are appealing to the members of the community with regards to 
the case of carjacking. M… https://t.co/HDu2APRop9 
#sapsEC Visible Gang Intervention Team arrested armed robbery suspects within minutes. TM 
https://t.co/eZR76MkVwC https://t.co/Ee84laimyH 
#sapsNC Northern Cape Police Management welcomed 22 yrs. &amp; additional 18 yrs. for rape 
charge imprisonment for Geor… https://t.co/Mz0FSsoCl4 
#sapsEC members of Port Elizabeth Flying Squad received information &amp; arrested suspect 
in possession of stolen watc… https://t.co/mwpLcflIwQ 
#sapsEC members of Port Elizabeth Flying Squad received information &amp; arrested suspect 
in possession of stolen watc… https://t.co/Hq76LmPxsK 
#sapsWC 47 yrs. old man arrested for murder of a 21-year-old female in Wellington on Monday, 
02 July 2018. TM… https://t.co/IXcYQMGWHd 
#sapsKZN Chatsworth #SAPS arrested a suspect (31) last night, 03/07 following a shooting 
incident occurred during a… https://t.co/IDEXDKTp22 
#sapsKZN Members of the Amajuba Cluster Task Team recovered a vehicle on 02/07 at Newton 
following a hijacking in M… https://t.co/F2VsIiPtsg 
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@I_Kgoale Good Day Ingrid. Please DM us with your contact details in order of SAPS 
Complaints Call Centre to contac… https://t.co/X6YuMJQ9Yg 
#sapsEC following 5 yrs of investigation, Mthatha Deputy Judge President Zamani Nhlangulele 
handed down #sentences… https://t.co/xXrzs1jaSE 
#sapsHQ Whittlesea #SAPS station in the Eastern Cape is just one of the stations that was 
under a blanket of snow y… https://t.co/yrpsPM2b4V 
#sapsKZN allegations of misuse of #SAPS vehicle found to be untrue after the investigation by 
station Commander. TM… https://t.co/9GcvfaFXBJ 
#sapsEC #SAPS searching for 3 suspects after robbing a butchery in Botha Str in Despatch. 
Suspects stole undisclose… https://t.co/hEfhOrnfgq 
#sapsMP Body of a man was found in vicinity of Goedgelyk at Machadodorp.  The man who was 
#missing since 23/06 was… https://t.co/QOYsbyadlZ 
#sapsMP Body of man was spotted by fisherman floating at Driekoppies Dam near Malelane.  
Anyone with info on tracin… https://t.co/rCTfU9DKgn 
#sapsLIM #SAPS Namakgale have launched a search operation for #missing Boas Happiness 
Mokoena (32) from Namakgale Z… https://t.co/6M2EVjmBsf 
#sapsLIM #SAPS Burgersfort conducted a #CrimeAwarenessCampaign led by corporate 
communication &amp; social crime preven… https://t.co/GCQJ1zuRVD 
#sapsLIM #SAPS in Limpopo condemned the persistent incidents of violent crimes occurring in 
the school premises. Th… https://t.co/0NCw4DhT7l 
#sapsKZN Eshowe #SAPS vehicle #hijacked @ `Phoenix in June 2018   recovered at Eshowe 
&amp; one 47 yrs. old suspect arr… https://t.co/8KyJJJePdL 
#sapsLIM Police in Makhado nabbed a prison official for rape, possession of unlicensed firearm 
&amp; ammunition. Bail d… https://t.co/CLG7Zl1CFJ 
#sapsGP Parkview #SAPS More than 200 Uber vehicles &amp; about 1000 drivers are marching 
from Zoo Lake to Kramaville an… https://t.co/n4GoLAai7Y 
#sapsKZN Durban #SAPS hostage negotiators played a vital role in arresting alleged 
kidnappers. The firearm believed… https://t.co/kkR5vaimcK 
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#sapsEC Butterworth police are seeking community assistance identifying a middle aged man 
that was found murdered @… https://t.co/XQLSb7UsKx 
RT #sapsLIM Police in Hoedspruit outside Phalaborwa have proactively saved a pangolin from 3 
smugglers &amp; arrested o… https://t.co/2ffKro1WHT 
#sapsWC five suspects arrested in various cases for Murder, Rape &amp; Possession of a 
Stolen Vehicle in the Nyanga pol… https://t.co/3FeRIzI9RF 
#sapsKZN Members from Port Shepstone together with Medevac Medical Rescue and IMART 
Rescue attended to a freight tr… https://t.co/KqMeSownEc 
#sapsKZN Eshowe Regional Court #sentenced Mphumuzi Biyela (21) to 15 years imprisonment 
for raping the minor. TM… https://t.co/PSKefyT7IH 
#sapsKZN Empangeni Regional Court convicted and sentenced a stepfather (31) to life 
imprisonment after he raped the… https://t.co/LgIffPqrVk 
#sapsEC Members of #SAPS Centane arrested a 45-year-old woman for the alleged murder of 
her elder sister (53) at No… https://t.co/rSJAuBMjDy 
#PoliceMinistry  Minister of Police, Mr Bheki Cele will appear on #KayaUncaptured with 
@NdumisoNgcobo and… https://t.co/AQiYFyZgNx 
#sapsHINT Buying stolen goods is a crime. Report suspicious activities to #CrimeStop 
0860010111.… https://t.co/cGQ4C6wRk4 
#sapsLIM #OperationFiela II conducted in Limpopo. These operations were conducted until the 
early hours of this mor… https://t.co/qLondOgwTQ 
#sapsLIM Limpopo #SAPS PC, Lt Gen Nneke Jim Ledwaba accompanied by Provincial 
Management, held a commendation cerem… https://t.co/z5YDHj7gtl 
#sapsMP Pator (66) and teacher (34) to appear in court for rape following their arrests in two 
separate incidents.… https://t.co/ysztQMq4zH 
#sapsMP Man (40) expected to appear at Nelspruit Magistrate's Court today 02/07 for business 
robbery following his… https://t.co/n73knBFt0l 
#sapsLIM Police in Rust De Winter have launched a massive manhunt for the unknown suspects 
who killed 6 lions. Anyo… https://t.co/05UVSGMDip 
#sapsNC Marydale #SAPS arrested a female suspect 
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along N10 this morning after receiving #TipOff that she was transp… https://t.co/4CPnXr49Gt 
#sapsNC Galeshewe police opened inquest docket after body of unknown woman was found at 
Juice Life Style in Seleke… https://t.co/JrbNeNaMo3 
#sapsNC Operation Phakisa in Northern Cape yield positive results.#CrimeMustFall NP 
https://t.co/qn5NgjyKO0 https://t.co/tcsBzawaRp 
#sapsKZN Update: #Missing person FOUND. 
KwaZulu-Natal: Sabusiswa Nomvelo Ndlovu (17) from Newtown King Bhekuzulu Dr… 
https://t.co/JK0EkG97dh 
#sapsNW Three alleged armed robbers arrested at Crocodile River in Brits. During the arrest, 
police recovered all t… https://t.co/eb2J9SF5es 
#sapsWC Suspect (34) arrested found in possession of dynamite last night by Strand #SAPS 
following #TipOff. 4 Dynam… https://t.co/dRptiuwBqg 
#sapsEC #SAPS Eastern Cape youth exploding with ambition. Constables Reatile Gogodla and 
Asanda Kato currently unde… https://t.co/pd4o5UHxBP 
#sapsEC #FinalSalute for #K9 Bruno who succumbed to cancer. Bruno, a Rottweiler was with 
Sergeant Dicks for 8 years… https://t.co/vfIxuoWRPc 
#sapsEC  Eastern Cape South African Police Service launched the Provincial Organised Crime 
Secretariat (POCS) at th… https://t.co/ilzdVWVMuj 
#sapsEC Ngqamakhwe #SAPS arrested a 58-year-old man for alleged murder of 24-year-old 
son. The murder was committed… https://t.co/jrfUIUysHl 
#sapsMP Mpumalanga #SAPS seek suspect(s) who broke into Forzando Colliery in Bethal and 
stole explosives yesterday,… https://t.co/2FOhjhhxIo 
#sapsEC Eastern Cape SAPS senior management joined other departments in celebration of 
centenaries of two Eastern C… https://t.co/bNSMpOU1tP 
#sapsEC Mdantsane Operation Crime Combat (OCC) members apprehended 2 suspects for 
possession of unlicensed firearm,… https://t.co/A332I5jwFM 
#sapsKZN Inanda #SAPS seek #missing Sabusiswa Nomvelo Ndlovu (17) from Newtown King 
Bhekuzulu Drive. Anyone with in… https://t.co/yxRE2qr98z 
222 
 
#sapsKZN Intelligence operation conducted by members of Ethekwini Inner North Crime 
Intelligence and Durban Flying… https://t.co/AE4qVGLhnR 
#sapsKZN Umbilo #SAPS and  Metro Police operation conducted at Dalton Hostel to ensure that 
#CrimeMustFall NP https://t.co/gKZnqY6X2f 
#sapsEC Suspect arrested and various suspected stolen goods recovered in Polar Park, 
Scenery Park area yesterday 29… https://t.co/zoZ17V970L 
#sapsLIM Police in Mutale held a #YouthMonth #CrimeAwareness campaign yesterday 29/06 at 
Mutale Town Hall and comme… https://t.co/obHEWaZkIX 
#sapsKZN Joint operation by various law enforcement agencies yielded positive results at 
KwaNyuswa, KwaNgcolosi and… https://t.co/G6XTHvFIhI 
#sapsKZN On Friday 29 June 2018, members deployed for #OperationFiela II were patrolling the 
Wareham area, Westham… https://t.co/GvNQbmLNYO 
#sapsKZN Nquthu #SAPS arrested woman (29) for possession of drugs at Empumelelweni area. 
She will appear in the Nqu… https://t.co/bTw6mVQQNQ 
#sapsEC Last night members of King Williams Town #FlyingSquad arrested a suspect at 
Dimbaza and arrested a female f… https://t.co/JfrAZ4Ro6l 
#sapsEC Body of an elderly woman was found close to monument crossing (intersection of R334 
and R335) Motherwell. P… https://t.co/pz8sTgnbHV 
#sapsEC A 26-year-old male suspect was arrested last night at about midnight, after showing 
police where the charre… https://t.co/1jYNL2vd6j 
#sapsEC #OperationFiela II in Motherwell Cluster a huge success.  
Arrested persons in this operation will all be ap… https://t.co/gQfuifP1YQ 
#sapsKZN Ethekwini Inner and Outer West Deputy Cluster Commander, Brig Gerald Singh 
paraded members for #FLASH oper… https://t.co/YPLnJvfWa7 
#sapsEC Stop and search operation conducted by Buffalo Flats Sector Team in Parkside area 
today. Man (31) arrested… https://t.co/TUVzfQKwdq 
#sapsEC East London Crime prevention members conducted stop and search operations in the 
CBD and hotspots areas. Ma… https://t.co/2BynBJxkuq 
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#sapsHQ Media Statement: SAPS launches Anti-Corruption Strategy to tackle corruption within 
its ranks.… https://t.co/tBohnOfZkF 
#sapsKZN #Missing Mpume Motha (34) from Mhlangeni area, sought by Mondlo SAPS. Anyone 
with information to contact D… https://t.co/vsN3i9Gwd0 
#sapsKZN Pietermaritzburg Regional court successfully convicted and sentenced Mthobisi 
Thezela (29) to 30 years imp… https://t.co/dxGUAONwPz 
#sapsHQ Nat Comm Gen Sitole explain the way forward at the closing of the National Youth 
Crime Prevention Summit.… https://t.co/rBWo9mVcPp 
#sapsHQ Closing of National Youth Crime Prevention Summit.  Maj Gen Mathonsi present the 
adoption of the Summit Dec… https://t.co/iH41LGocms 
#sapsHQ Minister of Police, Mr Bheki Cele, #SapsNPC General Sitole and SAPS management 
sign the Ethics and Integrit… https://t.co/k9LD2mGqR0 
#sapsHQ Members of the elected Ethics Commitee introduced at the launch of the Anti-
Corruption Strategy.… https://t.co/XjmT0NbGS4 
#sapsKZN Members #SAPS Umzinyathi Cluster conducted firearm raiding operation at 
Kranskop, recovered 4 unlicensed f… https://t.co/8AqZRhe1AI 
#sapsHQ Police Minister, Mr Bheki #Cele delivers the keynote address at the launch of the Anti-
Corruption Strategy… https://t.co/jb6aHe2xlG 
#sapsHQ The National Head: Directorate for Priority Crime Investigation #Hawks Lt Gen SG 
Lebeya delivering message… https://t.co/bLoWz8ACXj 
#sapsHQ #SapsNPC General KJ #Sitole delivers welcoming address at the launch of the SAPS 
Anti-Corruption Strategy.… https://t.co/GRnrD09KTx 
#sapsHQ #SAPS Code of conduct read at the Anti-Corruption Strategy launch at the SAPS 
Tshwane Academy, Pretoria.… https://t.co/vJECDUw7ni 
#sapsHQ Nat Youth Crime Prevention Summit concludes today. Dep Minister of Police, Mr 
Mkongi, Nat Comm of Police, G… https://t.co/LwLv8UFfVV 
#sapsHQ #SAPS Anti-Corruption Strategy includes enhancing and supporting implemented 
strategies dealing with corrup… https://t.co/xitIRizeEH 
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#sapsHQ The Anti-Corruption Strategy launch resembles the commitment of the management of 
the SAPS toward enhancing… https://t.co/L57bBJn3La 
#sapsHQ In line with the #SAPS Turn-around Strategy, which seeks to transform it into a 
professional and capable or… https://t.co/D2xuAmq3nh 
#sapsHQ Launch of the Anti-Corruption Strategy will take place today at the #SAPS Tshwane 
Training Academy. This is… https://t.co/lVr3b7Mg9v 
#sapsHQ Minister of Police, Mr Bheki Cele addresses 1st annual National Youth Crime 
Prevention Summit encouraging m… https://t.co/JebxgNWtkz 
#sapsHQ Reps from Deaf  &amp; Albinism Youth Structures &amp; Junior Provincial 
Commissioners are in attendance at National… https://t.co/cftzenXY5j 
#sapsHQ Day Three and final day of SA Youth Crime Prevention Summit.  On a journey to a 
safer South Africa through… https://t.co/eF5rQnpk7n 
RT @SAPoliceService: #sapsHQ The launch of the Anti-Corruption Strategy coincides with 
Africa Public Service Month, The launch will be atte… 
RT @SAPoliceService: #sapsHQ Media Invitation: SAPS launches Anti-Corruption Strategy to 
tackle corruption within its ranks. Friday, 29 Jun… 
#sapsHQ Security measures foils #CIT robbery in Gezina, Pretoria. 
#TriCrimes #CrimeMustFall 
High density integrated… https://t.co/QR00N4c4cv 
#sapsEC Mdantsane Operation Crime Combat (OCC) members arrested 2 suspects, aged 20 
and 31 years, for drug dealing… https://t.co/LxvzHDk103 
#sapsEC Queenstown #SAPS seek #missing elderly woman, Nobesutu Sidlayiya (85). Anyone 
who can assist with the infor… https://t.co/sJwYiI5v4e 
#sapsLIM Mankweng SAPS seek #Missing Samuel Ndabane (27) from Matshelapata Village. 
The police make an appeal to an… https://t.co/YR1H2U0M55 
#sapsWC Kraaifontein #SAPS recover three hijacked vehicles hours apart. Four suspects 
arrested and unlicensed firea… https://t.co/h9D0HOijq1 
225 
 
#sapsNC Northern Cape #SAPS welcomed #sentencing handed down to Mlimi Elrico Phike (30) 
to 18-years imprisonment fo… https://t.co/XqNsHSEPcu 
#sapsLIM #SAPS investigating death of family at Ga-Maphalle village in the Bolobedu Policing 
area. Woman (38), man… https://t.co/tpbXXeox6e 
#sapsWC #Missing Chantelle Matthyssen (21) sought by Wellington police. It is believed that she 
went to Wellington… https://t.co/DntgePzRBJ 
#sapsHQ Mpumalanga and Limpopo Tracking Teams conducted on-going crime intelligence 
driven operation to trace suspe… https://t.co/GIfmxcpnlj 
#sapsEC Two #ATM machines damaged by unknown suspects in Khama Str, Ikamvelihle this 
morning. Case of malicious dam… https://t.co/MjrHW9u1M6 
#sapsWC Circumstances surrounding death of 3 males being investigated after they were shot 
and killed while strippi… https://t.co/aoBV6xWAaH 
#sapsLIM Giyani #SAPS seek #Missing Engetelo Sithole aged (14). Anyone with information is 
requested to contact the… https://t.co/kjRF8S8osl 
#sapsEC Members of Steynsburg Detective Services arrested 4 suspects for possession of 
suspect stolen property afte… https://t.co/Kw6EWu5nXx 
#sapsEC Steynsburg #SAPS arrested suspect for #StockTheft on 27/06. The suspect will appear 
in the Steynsburg Distr… https://t.co/atrGVImRhR 
#sapsHQ Minister of Police, Mr Bheki Cele and National Commissioner Gen Sitole handed over 
53 new vehicles to #SAPS… https://t.co/9WI1O3LJKO 
#sapsLIM Three suspects arrested after robbing a shop in Mankweng. One unlicensed firearm 
and stolen goods recovere… https://t.co/lzoTDQ47GU 
#sapsHQ The launch of the Anti-Corruption Strategy coincides with Africa Public Service Month, 
The launch will be a… https://t.co/FwLOnvk3AO 
#sapsHQ Media Invitation: SAPS launches Anti-Corruption Strategy to tackle corruption within its 
ranks. Friday, 29… https://t.co/cEjuTz9gMB 
#sapsEC Maydon Wharf #SAPS seek family or relatives of Zanele Mjoli (26), from Ntabankulu. 
Anyone with information… https://t.co/tCyGlxW9en 
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#sapsEC Keiskammahoek police seek the help of the community in tracing the whereabouts of 
#Missing Yanelisa Sibahle… https://t.co/l8aOvmps1N 
sapsHQ Minister of Police, Mr Bheki Cele addresses the delegates at the SA Youth Crime 
Prevention Summit.… https://t.co/C9Kn9Wr3rv 
#sapsEC  In an effort to ensure the safety of the visitors to the @artsfestival in Grahamstown, 
SAPS deployments ar… https://t.co/tyDo7aJGhs 
#sapsEC Detectives attached to Kei Road SAPS recovered three hunting rifles that were stolen 
at Kei Road area begin… https://t.co/NFoaZhMrTU 
#sapsLIM Twenty suspects arrested for offences ranging from public violence, intimidation, 
common robbery, assault… https://t.co/4IFycggtdS 
#sapsMP Two men accused of the murder of a family of four, at the Modderbeult Farm in Balfour 
during a farm attack… https://t.co/t7KFzRQabV 
#sapsKZN Port Shepstone #SearchAndRescue were called out to Mzamba area yesterday in 
Mzamba gorge bordering Port Ed… https://t.co/Ums1FAGvo6 
#sapsHQ Day two of the SA Youth Crime Prevention Summit.  Minister of Police, Mr Bheki Cele 
will address the delega… https://t.co/PyEVgtJOdo 
#sapsKZN Provincial Drug, Firearm and Gang Unit arrested a 29-year-old male suspect in 
Amanzimtoti for dealing in d… https://t.co/tX0wDgyeTk 
RT @SAPoliceService: #sapsHQ Media Invitation: Police Minister Bheki #Cele to hand over 50 
high performance vehicles to Gauteng Police at N… 
#sapsEC King Williams Town Police seek #Missing Tsoanyane Lehana (47) from Golf Course, 
King Williams Town. Anyone… https://t.co/UAkpcfbbAp 
#sapsKZN #Missing 3-month-old baby sought by Hibberdene Police. Lungelo Simamane aka 
“MaNcane” can be of assistance… https://t.co/RIpEKpF7tj 
#sapsHQ Media Invitation: Police Minister Bheki #Cele to hand over 50 high performance 
vehicles to Gauteng Police a… https://t.co/YCX7JAonEQ 
#sapsNW Rustenburg and Brits Clusters held a #MedalParade today. Faithful service medals 
handed over to recipients… https://t.co/eEQQsVQeOC 
227 
 
#sapsNW Vryburg Cluster held a #MedalParade today where faithful service medals were 
handed over to recipients from… https://t.co/OdQhxEq7Kv 
#sapsKZN #CrimeAwareness campaign conducted in Pinetown. Members visited liquor outlets 
and second hand goods deale… https://t.co/Y0PYwxxzjF 
#sapsNC Danielskuil #SAPS arrested a 34-year-old male for robbing a shop owner on 26/06. 
The suspect will be appear… https://t.co/kcYBXLsdu0 
#sapsLIM Limpopo #SAPS welcomed sentencing of three men to a consolidated jail term of 100 
years imprisonment for v… https://t.co/k9yp87ybkm 
#sapsKZN #Missing Ntombikayise Sibisi (36) from Nceceni, Pondi area being sought by Mondlo 
SAPS. We appeal to anyon… https://t.co/JClzCzp7dU 
#sapsHINT Scams can cost people a lot of money and cause a great deal of distress. By 
following these simple tips,… https://t.co/PatcHZwlxO 
#sapsLIM Cases of public violence, intimidation and common robbery being investigated 
following #ProtestAction in t… https://t.co/73E16kvGC1 
#sapsWC Six suspects arrested with a zipgun in Nyanga. NP https://t.co/mJvOofhrzS 
https://t.co/yVPBbIxE0v 
#sapsNW  PC, Lt Gen Baile Motswenyane welcomed life sentence of Zacharia Nyalimathe (34) 
by North West High Court f… https://t.co/cknafwHZgT 
#sapsHQ National Commissioner Gen Sitole gives perspective on Youth Crime Prevention 
Summit. #YouthAgainstCrime SW https://t.co/jo0RPNz1wD 
#sapsHQ #YouthAgainstCrime During summit young people will deliberate on 6 areas, moral 
regeneration, safety within… https://t.co/cXkly5x4jU 
#sapsHQ Dep Minister of Police, Mr Mkongi &amp; Nat Comm Gen Sitole address the media at 
Youth Crime Prevention Summit… https://t.co/qbNrV9a7iY 
#sapsHQ 800 Young people  participate in Summit, they are from all 9 provinces. Various 
stakeholders were invited t… https://t.co/YSdQtzG1dq 
#sapsHQ Dep Min Mkongi outlined the aims of Summit to increase youth participation in the fight 
against crime, a ca… https://t.co/9dnKYnNUYq 
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#sapsHQ Live crossing to Morning Live Studio at SABC 2 #YouthAgainstCrime Youth Crime 
Prevention Summit, On a journ… https://t.co/sBeW2VL9da 
#sapsLIM  Police in Mara outside Makhado monitoring #ProtestAction at Kgobokanang-Makgato 
Rd. NP 
#sapsWC Suspect (57) arrested in Mitchells Plain with two unlicensed firearms and a large 
quantity of drugs.… https://t.co/OvJF1gPBUd 
#sapsHQ Await arrival of delegates at SA Youth Crime Prevention Summit at Saint George Hotel 
in Pretoria.  On a jou… https://t.co/c5x9O7DVcB 
#sapsHQ Media Invitation: Minister of Police, Mr BH #Cele, Deputy Minister, Mr BM Mkongi, 
#SapsNPC Gen KJ #Sitole a… https://t.co/LVdkBMiGog 
#sapsEC Cambridge station commander, Bridadier Mdlankomo handed over commendation 
certificates to her proactive foo… https://t.co/73CIi9W4Pl 
#sapsMP Linco Believe Makhubela (23) suspected to have kidnapped, raped and murdered 8-
year-old girl, appeared at K… https://t.co/41O79WC6MM 
#sapsEC East London #MountedUnit ensured safety and security by patrolling Fleet Str during 
the visit of the Honour… https://t.co/ZNZqbURuwy 
#sapsEC #Missing Luthando Makhabane (18) from Machityane Locality, Dlephu Village. Anyone 
who knows her whereabouts… https://t.co/gW6dI51iUP 
RT @GovernmentZA: It’s school holidays and we ask parents and guardians to take care of the 
little ones at home and to always keep an eye o… 
#sapsWC Suspect arrested in Lwandle with Tik and Mandrax tablets valued at R3 million. 
#DrugsOffTheStreets NP… https://t.co/yA6J9YDjn7 
#sapsLIM #Missing Nonna Tema (25) from Ga-Makanye village. Anyone with information of her 
whereabouts may contact D… https://t.co/vDm4CdewtJ 
#sapsKZN Yesterday, Pietermaritzburg Regional Court convicted and sentenced a 46-year-old 
father to LIFE imprisonme… https://t.co/zO6Efs8a6u 
#sapsWC  If you recognise the suspect depicted in the attached identikit, kindly contact 
Constable Jack Mkile of Ny… https://t.co/3FEI7CZAep 
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#sapsKZN KwaDukuza #SAPS seek #Missing Philip Mkhawuliseni Simelane (58) from Gledhow 
area. Anyone with information… https://t.co/IwijTy3IMH 
#sapsHQ Youth crime prevention will also advocate for development of  Africa Youth Crime 
Prevention Concept and Con… https://t.co/mreDsh8uOa 
#sapsHQ Youth crime prevention linked to the second pillar of Community Policing Strategy 
2014 -2019, which require… https://t.co/md7bSkT680 
#sapsHQ Youth crime prevention falls under National Crime Prevention Strategy, which 
advocates for community educat… https://t.co/3ZLV1W34K8 
#sapsLIM 3 #Missing persons FOUND. Namakgale #SAPS successfully traced the three (03) 
missing persons, Esther Mnisi… https://t.co/jmOoUuVGUY 
#sapsHQ #SapsNPC General Khehla John #Sitole has condemned the two #PoliceKillings over 
the past three days. Anyone… https://t.co/qqJJDlrHOz 
#sapsHINT Today is #WorldDrugDay 
Saying NO to drugs takes courage and strength, but you can do it. NP… 
https://t.co/VtUqwxDZ88 
#sapsGP Two people shot and wounded at Diepsloot taxi rank at about 05:15 this morning in 
extension 2. The two vict… https://t.co/ls8Ar4RT1M 
#sapsHQ One of the missions of the SAPS’s Youth Crime-prevention Summit is to create a 
future anti-crime generation… https://t.co/9Qhnu2dWYP 
#sapsHQ Mission of the SAPS’s Youth Crime-prevention Summit: Developing youth engagement 
platforms which will enabl… https://t.co/vzBmA23nup 
#sapsHQ Mission of the SAPS’s Youth Crime-prevention Summit is to encourage crime-
prevention initiatives through th… https://t.co/d2bYtrHcSw 
#sapsHQ 1 Day to go. #SAPS will host a Youth Crime Prevention Summit from 27 to 29 June 
2018, at St Georges Hotel,… https://t.co/RsMIR4Kc1d 
#sapsKZN Armed robber fatally wounded by security guards who responded to house robbery at 
Salt Rock. NP… https://t.co/EJRJ7I65WM 
#sapsNW As part of ensuring #RuralSafety and developing communities in rural areas, 
Mahikeng Cluster #SAPS visited… https://t.co/tz7cgJa3Dp 
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#sapsMP Alleged killer of eight-year-old girl arrested at Sabie. The suspect will appear at the 
Kabokweni Magistrat… https://t.co/HdVdJox2rE 
#sapsNC Northern Cape High Court sentenced Roberto Jaffa (38) to 25 years for murdering 
girlfriend. Cluster Command… https://t.co/h2fj4N8dIk 
#sapsWC Two suspects arrested earlier today for being in possession of an unlicensed firearm in 
Nyanga. The suspect… https://t.co/cjQTKEitdC 
#sapsHQ The second day of the Youth Crime Prevention Summit will be consultation through 
commissions and the last d… https://t.co/HOYTjH0S5g 
#sapsHQ Youth Crime Prevention Summit from 27 to 29 June 2018. The first day is dedicated to 
policy orientation by… https://t.co/GDclJyw2m2 
#sapsHQ #SAPS will host a Youth Crime Prevention Summit at St Georges Hotel, Irene, in 
Pretoria. The consultative s… https://t.co/lJwREDq08a 
#sapsEC Three suspects arrested for allegedly killing a rape suspect in Addo yesterday. They 
are due to appear in t… https://t.co/U8Tf1BHnWg 
#sapsMP Sanele Kamo Nkabinde (10) who was reported as #Missing has been FOUND safe 
and unharmed at Greylingstad wit… https://t.co/7abQPNa8G4 
#sapsKZN Witnesses urgently sought for Uvongo accident that took place on 16/05 near the Bird 
Park along Marine Dri… https://t.co/du9eDllf7u 
RT @SAfmRadio: [NOW] Will we ever win the plight against crime? @LungeloMZulu - 
Chairperson of the KZN Crime Prevention Youth Desk, Major G… 
#sapsHQ Youth Crime Prevention is a strategic and operational response to youth criminality, 
where young people are… https://t.co/xcNU4m0dAI 
#sapsHQ Youth Crime Prevention will strategically lay the foundation for developing and 
implementing the Junior Com… https://t.co/BecUqQJ9gk 
#sapsHQ Youth Crime Prevention Summit which will be hosted by #SAPS is a platform to trigger 
legislative developmen… https://t.co/IrGV8fiCek 
#sapsHQ #SAPS will host Youth Crime Prevention Summit from 27 - 29 June 2018. SAPS’s 
Youth Crime Prevention Strateg… https://t.co/AyMqp4qxrn 
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#sapsHQ Major General Mathonsi, head of social crime prevention and Lungelo Zulu Youth 
ambassador, will be on… https://t.co/bgoRUG0vOK 
#sapsWC Minister of Police Mr Bheki #Cele interacting with Law Enforcement agencies during a 
roadblock on the M5 &amp;… https://t.co/H7OxJkqtP5 
#SafetyHint https://t.co/ifshNy1F6o 
#sapsLIM #SAPS Acting Provincial Commissioner, Major General Jan Scheepers engaging with 
youth at Limpopo Junior Co… https://t.co/AuxhET4S2j 
#PoliceMinistry Media Invitation: The Minister of Police Mr Bheki #Cele will be visiting Operation 
Thunder base cam… https://t.co/92xvH4pqne 
#salsLIM  #SAPS seek suspect. Anyone with information which can lead to the arrest of the 
suspect, should contact C… https://t.co/IfhiABqaf9 
Number of tweets extracted: 200. 
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Appendix F: Data fields  
 
Tweets Len ID Date Source Likes RTs Geo Coordinates 
0 
#sapsWC Western 
Cape Provincial 
Management exp... 
139 1014838410509512705 
2018-07-
05 
11:48:26 
Twitter 
Web 
Client 
5 6 None None 
1 
RT #sapsHQ DPCI 
NW seek public 
assistance for ... 
140 1014834827932160001 
2018-07-
05 
11:34:12 
Twitter 
Web 
Client 
23 56 None None 
2 
#sapsLIM #SAPS 
National Rugby 
Championship unf... 
138 1014816884200558594 
2018-07-
05 
10:22:54 
Twitter 
Web 
Client 
24 4 None None 
3 
#sapsEC Bethelsdorp 
teenager (19) 
arrested in ... 
144 1014809301343449088 
2018-07-
05 
09:52:46 
Twitter 
Web 
Client 
13 3 None None 
4 
#sapsEC Dutywa 
#SAPS have arrested 
a 34yrs-old... 
139 1014805553539928064 
2018-07-
05 
09:37:52 
Twitter 
Web 
Client 
8 3 None None 
5 
#sapsLIM Seshego 
#SAPS are 
investigating the d... 
140 1014800817591848960 
2018-07-
05 
09:19:03 
Twitter 
Web 
Client 
10 5 None None 
6 
#sapsEC Joint 
operation by 
members of Crime 
In... 
148 1014796002790989830 
2018-07-
05 
08:59:55 
Twitter 
Web 
Client 
23 5 None None 
7 
#sapsHQ #SAPS 
invites unemployed 
youth who con... 
139 1014780672760741888 
2018-07-
05 
07:59:00 
Twitter 
Web 
Client 
191 276 None None 
8 
#sapsKZN Yesterday 
afternoon Provincial 
Drug U... 
140 1014774862496325632 
2018-07-
05 
07:35:55 
Twitter 
Web 
Client 
28 10 None None 
9 
#sapsEC Mdantsane 
OCC members 
conducted intell... 
144 1014770184463245312 
2018-07-
05 
07:17:20 
Twitter 
Web 
Client 
33 12 None None 
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